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Ever wondered how small a miniature 


-locki P 9 
HS0 self-locking nut can be? 


a Kaylock’s H50 is the latest answer. It is so 

a tiny it scarcely fits over the point of a lead 
pencil. Like all Kaylock lightweight nuts, 
the diminutive H50 retains full strength 
and uses the famous Kaylock Elliptical 
self-locking device, which established new 
(NAS) standards for aircraft lock-nuts. 


MK2000 
One-lug Anchor , 


MK3000 4 That’s why Kaylock has the edge and is able 
Corner Anchor @ to produce the most complete line of 
miniature self-locking nuts developed for 


KAYLO Cc K ; saciaaiemii- modern aircraft, power plants, missiles 


All-metal self-locking nuts ® _ and electronics. 


SEND TODAY FOR YOUR COPY of 
= : Kaylock’s new brochure,“The Facts About Mod- 
MK4000 4 ern Self-Locking Nuts:’ It describes all of Kay- 
. Short-lug Anchor 4 lock’s new “miniatures” and the most complete 
line of lightweight self-locking nuts available 
anywhere. Also suggests new use possibilities 
and applications! If you have a special lock-nut 
problem, a Kaylock sales engineer is as near as 
your phone. Call him today! 


KAYNAR MFG. CO., INC. - KAYLOCK DIVISION + Home office & plant write Box 2001, Terminal Annex, Los Angeles 54 
Branch offices, warehouses and representatives in Wichita, Kan.; New York, N.Y.; Atlanta, Ga. Canadian distributor: Abercorn Aero Ltd., Montreal, Quebec. 
@KAYNAR MFG. CO., INC., 1958 





WEAPON SYSTEMS ~—a prime capability of 


GOODFZYEAR 


67. M. Goodyear Aircraft Corp., Akron, Ohio 


— new antisubmarine weapon sys- 


tem—will seek, strike and destroy 


lurking submarines at long range. 


Spearheaded by an underwater 


guided missile which can be fired 
from below the surface, this vital 
system — now being developed for 
the Navy’s Bureau of Ordnance, 
under the technical direction of 
the Naval Ordnance Laboratory in 
Silver Spring, Md. — will use our 
existing underwater fleet as launch- 
ing platforms. 

Development of Subroc is the re- 
sponsibility of Goodyear Aircraft 
Corporation, producer of Pin- 
point Guidance, nose cones, rocket 
engine cases and major compo- 
nents in virtually every area of the 
nation’s most advanced weapon 


systems. 


Plants in Akron, Ohio, and Litchfield Park, Arizona. 
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ARMY’S HAWK MISSILE is fired from mobile launcher. 


Missiles, launcher and support equipment can be air-lifted 
or quickly transported by Army or Marine ground forces. 
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NEW ARMY MISSILE DESTROYS 
LOW-FLYING AIRCRAFT 


This proven anti-aircraft missile operates even at tree-top 
heights, in the blind zone of other radar-controlled missiles. 


Raytheon is prime contractor for 

the U.S. Army Hawk weapon 

system—now in production and 

slated for use with fast-moving 

Army and Marine Corps ground 

forces as well as for the defense Excellence in Electronics 
of U. S. cities. 


RAYTHEON MANUFACTURING COMPANY, Waltham, Mass. 








AVIATION CALENDAR 





Dec. 17—22nd Wright Brothers Lecture 
Maurice Roy on French aeronautical r 
search, Natural History Bldg., Smith 
sonian Institution, Washington, D. C 

Dec. 27-30—Fifth Annual Meeting, Ameri 
can Astronautical Society, Hotel Statler, 
Washington, D. C. Meeting will be 
held in conjunction with the 125th An 
nual Meeting of the American Assn. for 
the Advancement of Science 

Dec. 27-30—Fifth King Orange International 
Model Plane Meet, Miami, Fla 

Jan. 12-14—Fifth National Symposium on 
Reliability and Quality Control in Elec 
tronics, Bellevue-Statler Hotel, Phila 
delphia, Pa 

Jan. 13-14—Symposium on Cathode Ray 
lube Recording, sponsored by Systems 
Development Corp., Engineers Club, Day 
ton, Ohio. 

Jan. 19-21—1 1th Annual Convention, Heli 
copter Assn. of America, Villa Hotel, San 
Mateo, Calif 

Jan. 21-23—South West Electronic Exhibit 
\rizona State Fairgrounds, Phoenix, Ariz 

Jan. 26-29-—27th Annual Meeting, Insti 
tute of the Aeronautical Sciences, Shera 
ton-Astor Hotel, New York, N. Y. Honors 
Night Dinner, Jan. 27 

Jan. 27-29—Fifth Annual Radar Symposium 
classified), Rockham Bldg., University of 
Michigan, Ann Arbor, Mich 

Jan. 27-30—15th Annual Technical Confer 
ence, Society of Plastics k nginecrs, Hotel 
Commodore, New York, N. Y 

Jan. 28-29—Fifth Annual Midwest Welding 
Conference, sponsored by Armour Re 
search Foundation, Illinois Institute of 
Technology, Chicago, Il 

Feb. 3-5—14th Annual Technical and Man 
agement Conference, Reinforced Plastics 
Division, Society of the Plastics Industry, 
Inc., Edgewater Beach Hotel, Chicago 

Feb. 12-13—1959 Solid State Circuits Con 

Continued on page 6) 
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AN INTEGRATED TIMING SYSTEM FOR 
‘TRACKING AND CONTROL OF MISSILES 
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The Hycon Eastern Integrated Timing System, when used 
as a central station timer, meets the requirements of most range 
instrumentation with one comprehensive unit. At pre-programed 
times during the shoot, time markers are supplied to recording 
instruments and switching pulses are supplied to recording and 
control instruments located in remote slave stations 

At the heart of the Timing System is the Hycon Eastern 
Ultra Stable Oscillator with guaranteed stability of one part in 
10° and even greater stability in actual practice. A WWV Re- 
ceiver corrects for drift error of the time base oscillator over 
long time periods and a time scale is available with resolutions 
accurate to 1 microsecond 

Solar or sidereal time is displayed visually and is available 
for both input to automatic computers and as an index to data 
being recorded during the test run. Capable of operating any- 
where in the world, this system is also suited for astronomical 
measurements and navigation systems. Write for Bulletin TS-00. 


Tomorrow's Timing Systems ... Today 


HYCON EASTERN, INC. 


E 75 Cambridge Parkway Dept. W Cambridge 42, Mass 











In static rocket engine testing ... CompuDyne Control 
Systems give greater scope and more useful data 


The ability to handle severe transients and to program 
rocket engine testing on a dynamic basis has made the 
CompuDyne Rocket Fuel Control System extremely im- 
portant today. 

Oxidizers and high-energy fuels are accurately propor- 
tioned and fed to the combustion chamber under precisely 
controlied flow-pressure conditions. 

Steady-state controllability is within close limits but, more 
important, broad programming within a single run is now 
practical. Stabilization time between programmed set points 
may be less than one second. Errors are fully predictable. 

The advantages of this complete, packaged system are 
simple enough: more data faster; more test points per run, 
more runs per day . . . and with greater accuracy. Ullage 
volume requirements are minimized and start-up is appre- 
ciably simplified. 

Similar techniques and a well-founded knowledge of cryo- 
genic materials are used to test rocket engine accessories 
such as turbo pumps, gas generators and valves. 


Complete details await your letter, wire or telephone call. 


CompuDyne Control is a trade- 


nome of cdc control services, inc. . 
Aircraft Engine & Component < ‘ uu ' Tur 
Aircraft Accessori« D 
Fuel System Components { ide ¢ 
Blowdown Wind Tunnel < 


Representatives in major cities 





For Test Facilities . . , Typical CompuDyne Control Systems 


S.A. 


cdc control services, inc. 
401 S$. Warminster Road, Hatboro, Pennsylvania 
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(Continued from page 5) 
ference, sponsored by Institute of Radi 
Engineers’ Professional Group on Circuit 
Theory, American Institute of Electrical 
Engineers’ Committee on Electronics and 
University of Pennsylvania, Philadelphia 

Feb. 21-22—13th Annual Pacific Coast Mid 
Winter Soaring Championships, Torre 
Pines Gliderport, San Diego, Calif 

Feb. 26-March 1—1959 Engineering Exposi 
tion, Balboa Park, San Diego, Calif. Ad 
dress inquiries to: 422 Land Title Bldg 
San Diego 1, Calif 

March 3-5—1959 Western Joint Computer 
Conference, sponsored bi Institute t 
Radio Engineers, American Institute 
Electrical Engineers and Assn. for Con 
puting Machinery, Fairmont Hotel, Sa 
Francisco, Calif 

March 5-6—Flight Propulsion Meeting (clas 
sified), Institute of the Aeronautical S$ 
ences, Hotel Carter, Cleveland, Ohi 

March 5-7—Western Space Age Conferen 
and Exhibit. For information: Domesti 
Trade Dept., Los Angeles Chambet 
Commerce, 404 South Bixel St Los 
Angeles 54, Calif 

March 8-l1l—Engineering meeting on the« 
turbine in action, sponsored by Gas Tu 
bine Division of the American Society of 
Mechanical Engineers, Cincinnati, Ohi 

March 16-20—1 1th Western Metal Expos 
tion and Congress, American Society for 
Metals, Pan-Pacific Auditorium and An 
bassador Hotel, Los Angeles, Calif 

March 23-26—National Convention, Inst 
tute of Radio Engineers, Coliseum and 
W aldorf Astoria Hotel New York N. ¥ 

March 31-Apr. 2—Polytechnic Institute of 
Brooklyn's Ninth International Svmpos 
sium. Subject: Millimeter Waves. Aud 
torium, Engineering Societies Bldg., N 
York, N. Y. Cosponsors: Department of 
Defense Research Agencies and Institut 
of Radio Engineers 

March 31-Apr. 3—Nationa \cronaut 
Meeting, Society f Automotive Eng 
neers, Hotel Commodor New Yorl 
N. ¥ 

Apr. 5-10—1959 Nuclear Congress. M 
pal Auditorium, Cleveland, Ohi For 
information: Engineers Joint Coun : 
West. 39th St., New York 18, N. ¥ 

Apr. 7-10-1959 Welding Show and 40th 
Annual Convention, American Weld 
Society, International Amphitheatre an 
Hotel Sherman, Chicago, I] 

Apr. 12-19—Air Force Assn.'s World (¢ 
gress of Flight, Las Vegas, Nev 

May 4-6—National Acronautical Electr 
Conference, Institute of Radio Engi 
Biltmore Hotel, Dayton, Ohi 

May 4-7—Fifth Annual Flight Test Instr 
mentation Symposium, sponsored by th« 

Instrument Society of America, Seatt 
Section, Olympic Hotel, Seattle, Wash 

May 6-8—1959 Electronic Components (¢ 
ference, Benjamin Franklin Hotel, Phila 
delphia, Pa. Sponsors: Institute of Radic 

Engineers, Electronic Industries A 
American Institute of Electrical Engin 
West Coast Electronic Manufact 
Assn 

May 20-22—Second Jet Age Airport Con 
ference, American Society of Civil Engi 
neers, Shamrock-Hilton Hotel, Houst 
lex. 


AVIATION WEEK, December 8, 1958 


SPEEDS UP TO 60,000 RPM PRESSURES UP TO 4,000 PSI 











DESIGNERS, DEVELOPERS, MANUFACTURERS AND <ouliabilizg, 
QUALIFICATION TESTERS OF AIRCRAFT AND MISSILE ) 4 PRECISION 
HYDRAULIC, PNEUMATIC, FUEL, MECHANICAL AND A DE L PRODUCTS 
ELECTRICAL EQUIPMENT... 


A DIVISION OF GENERAL METALS CORPORATION 
BURBANK, CALIFORNIA 
District Offices: MINEOLA + DAYTON + WICHITA 








BUILT TO MIL SPECS... 





one Brush Monitor records 
100 countdown operations 
simultaneously! 














Buitt to military specifications and performing to extremely rig- 
orous military requirements, the Brush Operations Monitor can prevent 
aborts and destructs costing millions of dollars. 


For quick, accurate and immediately visible go and no-go information, 
100 operations are recorded simultaneously on a 500’ moving chart only 
12” wide. You have an immediate picture of an entire situation with each 
event shown in a time relationship to all other events. It is now being 
used for major check-out of propulsion systems, electrical test racks, 
fault isolation programmers and launch control vehicles. 


Brush is now in production on this Mil Operations Monitor and prompt 


delivery can be made to your requirements. Phone or wire Brush for 
complete information and application assistance, 


— brush INSTRUMENTS 


DIVISION OF 


3405 PERKINS AVENUE 
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THE MAN BEHIND THE GREASEGUN ... The exploits of the fliers 
and aircraft that are keeping our nation secure can not be written 
without proper credit to the unheralded man behind the greasegun. He 
is a member of a maintenance crew ...a crew chief...a plane captain 
who is content to enjoy the reflected glory of his ship. Something of 
him flies with every aircraft, and when ship and crew return safely 
he knows his job has been well done. For he knows that nothing could 
fly, no pilot could climb aboard without his contribution. Kaman Aircraft 
recognizes the job these men are doing and gives them a tangible salute 
by designing helicopters which require minimum maintenance and make 
the man behind the greasegun whistle while he works. 


PIONEERS 'N TURBINE POWERED xweemcoPrprerRrs 


THE KAMAN AIRCRAFT CORPORATION + BLOOMFIELD, CONNECTICUT 


NUCLEAR DIVisSiton @ ALBUQUERQUE, NEW MEXItCcoO 





Problem-Solving Products from Republic 
Increase Strength, Withstand High Temperatures, 
Fight Corrosion, Provide Production Economies 


Stainless steel nacelles for Lockheed's P2V patrol bombers are built and assembled at 
Solar Aircraft Company. Republic ENDURO Stainless Steel, Types 301 and 302, provide 


@dded strength and corrosion-resistance for these important aircraft components. 
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REPUBLIC ENDURO® STAINLESS SFEEL HELPS 
SOLVE strength, heat, and corrosion problems in 
engine nacelles for the Navy’s P2V patrol bombers. 

Complete nacelles are built by Solar Aircraft Com- 
pany, San Diego, California, pioneers in stainless steel 
airframe construction. To date, Solar has manufactured 
more than 1000 nacelles for Lockheed’s P2V program 
using A.I.S.I. Types 301 and 302 Stainless Steel. 

The stainless steel construction of these airframe 
units offers a number of advantages including greater 
strength, ability to withstand high temperatures, less 
maintenance for protection against corrosion and 
more economical production processes. 

Republic ENDURO Stainless Steels, Types 301 and 
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302, provide needed strength, yet permit the use of 
lighter gages to save weight. They are highly resistant 
to atmospheric corrosion, erosion, and oxidation at 
high temperatures. They are readily formed into de- 
sired shapes by the usual commercial methods. 

Like Solar, Republic is also a stainless steel pioneer. 
Republic metallurgists and engineers pioneered the 
development of these high strength-to-weight, heat- 
resistant, and corrosion-resistant metals. To help you 
use them to best advantage, Republic offers you the 
services of its famed 3-Dimension Metallurgical teams 
—field, mill, and laboratory metallurgists. The coupon 
is your invitation to use this confidential and obliga- 
tion-free service. 





ALLOY STEEL WELDMENTS meet high strength, precision requirements in USAF 
bombers. The weldment technique, developed by Rohr Aircraft Corporation, Chula 
Vista, California, is currently being used in the manufacture of flop tracks for an 
Air Force Bomber program. The material used is AMS 6428 Alloy Steel, a type 
supplied by Republic. This fine steel provides a minimum tensile strength of 180,000 
psi in the heat treated condition. Uniform response to heat treatment assures excep- 
tionally good deep hardening characteristics — plus hard-wear-resistant surfaces 
Specify Republic Alloy Steel for your parts that must be tough, strong, dependable. 
Our metallurgists will help you. Send coupon for facts. 


BRON 


REPUBLIC DEVELOPS NEW POWDER for structurcl, electrical, and electronic part 
applications. Type MS is a soft, higher purity powder with excellent carbon compat- 
ibility. It can be used for comparable strength structural parts at lower cost than 
obtainable with copper. It is also ideally suited for use in fabricating pole pieces, 
permanent magnets, cores, armatures, etc. MS Powder can be used to fabricate 
larger parts on normal pressing equipment. Mail coupon for complete details on 


physical properties, chemical composition, test evaluations. 





TITANIUM FOR WEIGHT REDUCTION in the Novy's Vonguord 
Because of its weight saving and high strength factors, titanium 
is currently being used for mony applications in both missiles 
and aircraft. In missiles and rockets it has almost unlimited appli 
cations. Titanium's extremely high corrosion-resistonce makes it 
attractive for tanks to hold acids used in combination with 
missile fuels. Nitric acid, for example, has negligible effect or 
titanium. It is practically immune to salt water and sea air cor 
rosion. Republic produces titanium in o!l commercial forms. Re 
public metollurgists will help you apply titanium to best od- 


vantage. Send coupon for more facts 


REPUBLIC 


STEEL 


Woldd Widleat Range 
% Standard Steels and 
Stace Produce 


REPUBLIC STEEL CORPORATION 
DEPT. AW-6127R 
1441 REPUBLIC BUILDING + CLEVELAND 1, OHIO 


Have a metallurgist call 
C2 Stainless Steel [) Alloy Steel 2 Titaniun 


Send more information on 
C2 Stainless Steel - Alloy Steel 
C) Titanium C2) MS Powder 


Name 


Company——___ 








Address___ 














THE STORY BEHIND THE STORY 





HYPERSONIC X-15, powered by a mighty rocket engine, will follow bullet-like 
trajectory during flight, similar to path of ballistic missile. 


PHERE 
~~ 








WEARING SPECIALLY-DESIGNED SPACE suit, X-15 
pilot is protected against environmental extremes as he 
maneuvers the rocket to the edge of space 


+/ STRATOSP 








X-15 WILL THRUST 100 MILES INTO SPACE 
UNDER CONTROL OF NEW INERTIAL SYSTEM 


Strapped firmly into his cockpit, an Air 
Force pilot soon will ride the North 
American X-15 rocket research ship 100 
miles and more into the sky at speeds 


above 3600 mph—over a mile a second. 


A highly advanced Sperry inertial sys- 
tem, developed in conjunction with the 
Flight Control Laboratory of Wright Air 
Development Center, will supply control 
data for this historic venture. When the 
pilot and his revolutionary craft drop 
from a B-52 jet bomber, the inertial sys- 
tem will give him data for maneuvering 
and navigating the X-15 with extreme 
accuracy. As the stainless steel research 


plane flashes outward through the thin- 
ning atmosphere, the Sperry system will 
“show” the pilot how to correct for even 
the smallest deviation from flight path. 
It will display flight information on 
specially developed instruments; at the 
same time feeding the data to ground 
and airborne recorders for a permanent 
record of the flight. 

An important additional contribution 
of the Sperry system will be to guide the 
pilot in bringing the X-15 safely back 
into the earth’s atmosphere. During this 
critical phase of the flight, attitude of the 
X-15 on re-entry must be precisely con- 


trolled to avoid exceeding its structural 
limitations. 

On this daring journey into space, the 
super-sensitive Sperry system will have 
to function perfectly under conditions 
ranging from extreme acceleration to 
complete weightlessness, through tem- 
perature swings that may heat the X-15’s 
exterior to 1,000 degrees in a few seconds. 


spt PVs COMPANY 
Great Neck, New York 
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yf intelligible communication | nm space 


INTELLIGENCE —Hallamore Microlock* provides the all-important link « 
1\ intelligence fro 


vebicles and earth. Six Hallamore developed Microlock tracking stations monitor positions 
Vanguard and Explorer satellites...stand watch, with full capability, on U.S. Airforce and U. rmy Lunar Prot Micr 
f noise distort 


lock “‘locks”’ on fractional signals from tiny transmitters to bring in messages free o 


Lik 


in audio-visual telemetry, versatile automatic checkout systems, and guidance are speed 


space technology. For systems capability, plug-in building blocks and C.C 
TWX: AH 9079: a 


Company, 8352 Brookhurst Avenue, Anaheim, California 
PASADENA 


VELOPED BY ET PROPULSION LABORATORY 





From, Touchadoun. to Take-off, 


Time on the ground costs money between touchdown and 
take-off. Any aviation product which can cut “ramp time”, cuts 
an airline’s operating costs. Sinclair Aircraft Oils have 

earned the reputation for prolonging engine life — cutting 
maintenance. Proof of this is the fact that 45% of the 

oil used by major scheduled airlines in the U.S. is supplied 

by Sinclair. Isn’t it time you, too, cut your 

cost of operation by using Sinclair Aircraft Oil? 


SINCLAIR AIRCRAFT OILS 


Sinclair Refining Company, Aviation Sales + 600 Fifth Avenue, New York 20, N.Y. 





Special Solar skills 


for advanced missile systems 


Powerful Rocketdyne booster engine chambers — 
designed to withstand combustion temperatures of 
5500 F—are being fabricated by Solar. The chambers 
are an outstanding example of Solar’s advanced tech- 
nology in the missile systems field. Made from hundreds 
of spaghetti-like nickel or stainless steel tubes, they are 
precision fabricated and brazed together to form 
nozzles. A large sustainer engine plus the twin- 
chambered booster engine make up the liquid 
propellant power system for the giant Atlas ICBM. 

Solar’s leadership in high-temperature technology — 
plus advanced facilities—is one part of the company’s 


outstanding missile and weapon systems capability. 


Complete engineering, research and test facilities 
staffed by a team of systems engineers participating 
in America’s most challenging missile and space pro 
grams—are available to help solve your difficult design 
development and production problems. Write for 
details to Dept. F-96, Solar Aircraft Company, San 
Diego 12, California 





SOLAR 


SOLAR 


AIRCRAFT COMPANY 











ENGINEERS WANTED! CHALLENGING PROJECTS, UNLIMITED OPPORTUNITIES, GOOD LIVING WITH SOLAR. WRITE TODAY! 





meeting 
minds 


imeomalare 
id alsmealst-lalee 


— 











A. O. Smith Aeronautical Division 
continues to demonstrate unique 
capabilities to work with research and 
development groups in government 
agencies and prime and sub contractors in 
the airframe, propulsion and missile fields 
In three quarters of a century’s service 

to all industries, A. O. Smith has garnered 
exceptional experience in basic research 
welding, metallurgy, heat treating and 
other areas that delivers a big payload in 
R&D speed-up as well as establishing 
sound production procedures 

A. O. Smith facilities and experience 

are available to any accredited member 
of the aviation-missile-rocket industry 
For more details, call or write — 


oS 


ee - aoe os fo ee 
AERONAUTICAL DIVISION 





The MISSILE: 


U.S. A. F. Northrop’s SM-62 
Snark, with a range of more 
than 6000 miles. Now oper- 
ational, the Snark is Amer- 
ica’s first intercontinental 
guided missile. Powerplant is 
a Pratt & Whitney J-57 turbo- 
jet. Guidance is by a stellar- 
monitored inertial system. 


The MATERIAL: 


oI LAO TIE 


In the Snark, panels containing 
resistors, capacitors, transistors 
and other electronic components 
are cushioned by Silastic*, the Dow 
Corning, silicone rubber. Silastic 
protects against moisture, vibra- 
tion damage, electrical leakage. 


*T.M.REG U.S.PAT.OFF. 


The METHOD: 


Encapsulating with Silastic 
RTV, via calking gun. Silastic 
RTV vulcanizes completely 
at room temperature. When 
vulcanized, it has the char- 
acteristics typical of. Silastic: 
resistance to extreme tem- 
peratures, moisture, ozone, 
corona. Electrical properties 
are excellent. Silastic RTV can 
be slit open for repair work 
and then re-sealed. Write for 
sample and technical data. 


Address Dept. 0912 


Dow Corning 


CORPORATION 
MIDLAND. MICHIGAN, 





STEPS IN THE RACE TO OUTER SPACE 


This nuclear-fueled reconnaissance craft 
is preparing to land on Mars’ outermost 
satellite, Deimos—12,500 miles away 
from the ‘‘red planet’ (center) and 35 
million miles away from the Earth. Dei- 
mos’ gravitational pull is so slight that a 
featherlight landing could be made, and 
a take-off could be accomplished with 
little more than a shove of the pilot's 
foot! (At Deimos’ orbital speed, such a 
push would start the ship back to Earth 
at 3000 miles per hour.) 

Our spaceship is designed to fly in two 
directions—nose first as a space rocket 
and tail-first as a ramjet airplane. Pro- 
pulsion for both is provided by a single 
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Mars Snooper 


atomic heat source, reacting with hydro 
gen for rocket thrust, and with atmos- 
phere to power the ramjets. 

Travel to Mars, braking for landing, 
take-off and re-entry are accomplished 
by rocket-thrust. As the ship approaches 
the Earth's atmosphere, itassumesatail- 
first attitude. The ‘petal doors’’ enclose 
the rocket nozzie, and the ship is trans 
formed into a high speed, ramjet air 
plane with M-shaped wings. Control fins 
are located in the nose of the craft, near 
the crew's quarters. 


ENGINEERS « SCIENTISTS 
Apmaga needs key men to augment 
a broad research program in missile 
guidance and space technology. As de- 
signer and developer of all-inertial navi- 
gation systems for TITAN and ATLAS 
ICBM's, A#AGA provides a stimulating 
atmosphere where creative talents can 
develop. Write to E. C. Lester, Profes- 
sional Placement, AW-1, Aa@®a@a@ Divi- 
sion, Garden City, N.Y. A Division of 
American Bosch Arma Corporation. 


AMERICAN BOSCH ARMA CORPORATION 
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HOW MAGNESIUM ALLOY 
SAND CASTINGS 
IMPROVE AIRCRAFT DESIGN 


New thin-wall castings replace 
complex, costly fabrications 


HE number of magnesium alloy 

sand castings used in aircraft and 
missile assemblies is growing by leaps 
and bounds. One reason is the general 
recognition among designers that 
magnesium saves precious weight 
without sacrificing strength and rigid- 
ity. Two other reasons are also re- 
sponsible for the rapid increase in the 
use of magnesium castings in aircraft 
design: 


1. New elevated-temperature alloys. 


2. Simplified design, construction 
characteristics of magnesium sand 
castings. 


THREE ALLOY SYSTEMS are now com- 
used for magnesium sand 
castings — magnesium-aluminum-zinc, 
magnesium-rare earth and magnesium- 
thorium. 


monly 


Mg-Al-Zn alloys have high strength 
and very good casting characteristics. 
They provide stability of properties 
up to 200°F. and often are satisfactory 
as high as 350° F. Anumber of different 
alloys in this system are available, each 
having a characteristic combination of 
properties — yield strength, pressure 
tightness, ductility, weldability, etc. In 
addition, these alloys are heat-treatable 
to obtain a range of strengths. 


For the 350°F.-500°F. range, the 


magnesium-rare earth alloys can be 
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THE DOW CHEMICAL COMPANY, 


used. These alloys have excellent 
pressure tightness as well as good 
creep strength at temperature and can 
also be heat-treated. 


FOR TEMPERATURES UP TO 700°F., the 
magnesium-thorium alloys are used. 
HK31A is particularly good for short 
time elevated-temperature uses where 
high stresses are encountered. HZ32A 
is excellent for low stress performance 
over a long period of time. Both have 
creep characteristics superior to the 
Mg-Al-Zn and Mg-rare earth alloys, 
and both are available in the heat- 
treated condition. 


Magnesium alloy sand castings are 
being made in a large variety of 
shapes and sizes, ranging from a few 
ounces to over 1600 Ibs. The favor- 
able casting characteristics of magne- 
sium in general permit unusual flexi- 
bility in design. 

THIN-WALLED SECTIONS, for example, 
can be produced to replace intricate 
fabrications involving several opera- 
tions. Although thin walls are nor- 
mally kept small in area, new tech- 
niques have been developed to obtain 
large thin-walled sections with better 
than average surface uniformity. 


For more information about magne- 
sium sand castings and their use in 
aircraft design, contact your nearest 
magnesium foundry or Dow sales 


office. 


MAGNESIUM DESIGN, a 235-page handbook, discusses all phases in detail: 
properties, structural design, product design including castings and mill 
products, fabrication and finishing. Large section of tables on properties, 
sizes, tolerances, etc. For your copy contact a Dow sales office or write 
Midland, Michigan, Department. MA-1451K-2. 


TYPICAL THIN-WALL magnesium casting 
used in a missile contro! surface. 
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CREEP STRENGTH, 1000 psi 
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500 
TEMPERATURE, °F, 


CREEP STRENGTH of magnesium-rare earth 
and magnesium-thorium alloys—0.2%, 
total extension for 1000 hours. 
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Today and Tomorrow 


There are three basic fallacies underlying the process 
by which the annual budget for the defense of these 
United States is now formulated. 

First, there is no real over-all strategic policy and defi 
nite tactical requirements developed for the defense 
problem as a whole. Whatever policy has prevailed dur 
ing the past decade has been primary reliance on the Air 
Force as a “dynamic deterrent” to scare any potential 
enemy from major aggression by the threat of its delivery 
capability of megaton-yield bombs with B-47s and B-52s. 

In this atmosphere, the Navy and Army had a fuzzy 
strategic role. Consequently, they devoted a major por- 
tion of their efforts to impinge on the primary USAF 
mission of long-range megaton bomb delivery. Although 
this policy may have served its purpose in the decade now 
ending, it is obvious that something more varied and flex- 
ible than this “one-punch” strategy is required for the 
immediate future. 

Second, the trend of allowing comptrollers to make 
operational military decisions, both on new weapons and 
on the scope of operations contemplated, has reached the 
point where the budgeteer is making fundamental mili- 
tary policy decisions by his manipulation of funds. The 
role of the comptroller as the key decision man in formu- 
lating Pentagon policy began with the Unification Act 
of 1947 and the coalition of the Army, Navy and Air 
Force in the Defense Department. The steady rise of the 
comptroller as the decisive force in making fundamental 
military decisions stems from the inabilitv of the services 
to make any decisions on inter-service matters. 

We have little sympathy with some of the service 
leaders who organized and led inter-service attacks with 
all the zest of action against a foreign foe and with little 
regard for the fiscal resources of this nation. These are 
the men who, by their bitter, insoluble bickering, really 
created the current dominant role of the comptroller in 
forging military policy. However, dominance of the 
comptroller is really not the way to come up with sound 
military policy, even though it may produce a more bal- 
anced budget. 

Third, there is an increasing tendency on the part 
of newcomers in the Defense Department and its related 
technical development to become increasingly enamored 
by the glitter of radically new weapons that are little 
more than a gleam in the engineer's eve at the sacrifice 
of the more mundane weapons now in service with 
proven reliability. ‘This is a pitfall into which the budg- 
eteers fall most often and where they can most easily 
be impaled on the tops of their sharp pencils. 

We can see this tendency developing strongly in the 
Fiscal 1960 defense budget where major cuts in produc 
tion programs of weapons just now reaching, or on the 
verge of reaching, operational capability are being carved 
completely from the future budget. From a budgetary 
view, this is attractive because it is weapon production 
programs that require the largest lumps of funds. 

Ihe justification for eliminating the next generation 
of modernization for the armed forces in being is simply 
that so much more powerful and technically sophisti- 
cated weapons are looming on the distant development 
horizon. Development programs are relatively small 
financial potatoes measured in millions compared to the 
multibillion-dollar production programs. So, says the 
budgeteer, why spend all this money on production of 


a new, improved military weapon when we can already 
see a much better one just around the technological 
corner, and we can get my budget to fit much better this 
year? 

This is perhaps the most dangerous of the trio of 
trends discussed on this page today. For, if followed 
to the extent it is planned for Fiscal 1960, it will strip 
the element of modernization from our armed forces in 
being that should keep them competitive with then 
potential opposition. It could easily open a dangerou 
technical differential between friend and foe. For thes« 
shining new weapons that are always gleaming on the 
technical horizon have a habit of taking much longer to 
develop into operational reliability than the budgetec: 
calculate. By the time this is apparent, political shift 
usually have wafted the budgeteers into other areas of 
endeavor, leaving a new crop to face the consequenc« 
of these somewhat naive policies 

It is a sad fact of life in our world today that maintain 
ing adequate defense is a tremendously expensi\ and 
technically demanding operation, but the conitanei ( 
of failing to maintain the technical pace and develop th¢ 
military ingenuity to fit new weapons into an effective 
strategic pattern would be far more disastrous than som¢ 
budgetary misalignment. For it is in this critical area of 
technical development pace and modernization of m 
tary forces in being that a battle as decisive as any pitche 
battle in history is being fought today 

The military and technical chess game being played 
between the U. S. and Soviet Union is a key to the future 
of this globe we inhabit and, as in anv chess game when 
both strategy and timing are faulty, one contestant ma‘ 
eventually find himself in an indefensible position with 
the only alternatives open to either resign the game o1 
enter a futile end game that slowly strips him of h 
resources and power 

Lets look at some of the key areas 
blinding the 


} 


in which the glitt 
of future weapons 1s budgeteers to t! 
reality of today and tomorrow. In air defense, they hop« 
to eliminate manned interceptors and substitute an a 
missile defense system. With the performance capabilit: 
range and reliability of the current and next generatio 
sheerest ] A < 


bination of long-rang interceptors a1 


of air defense missiles this is the 


missiles could etde an air defense svsten 
flexibility and efficiency. But either alone 
job singlehandedly for the foreseeable future 
In the long-range megaton delivery system 
it is again foolish to search for an “ultimate weapon 
and relv on a single delivery method. Flexibility and 
variety are still the kevs to this problem ll of tl 
air and land-based delivery system 


combined into a 


possibilities of water 
for missiles of varving ranges should be 
single operational capability that provides sufficient scope 


and mobility to ensure effective functioning in thx 


moment of crisis 

Nor can we neglect the fundamental need for th 
swiftest possible logistics system to support combat 
operations of all kinds at the pace to which future con 
flicts are already geared 

We badly need a thorough overhaul of our militar 
strategy and the programs required to support it to meet 
the new political and technological problems we face in 


the next decade. —Robert Hotz 





ground speed & drift angle 
any time, anywhere, any weather 


One look and the pilot KNOWS. In a glance 
he reads actual ground speed and drift angle, 
displayed on his flight panel — automatically 
and continuously. 

The system operates entirely without 
ground aid or celestial fix. 

RADAN is the result of GPL’s harnessing 
of Doppler for air navigation—an achievement 
comparable in magnitude to the breaking of 
the sound barrier 


..and now for everyone 


Now in quantity production, RADAN Systems 
are manufactured by GPL, who developed and is the 
nation’s leading producer of Doppler air navigation 
systems. Address inquiries to: General Precision 
Laboratory Incorporated, Pleasantville, New York. 


The wraps are off RADAN! The civilian coun- 
terpart of GPL’s famous military Doppler auto-navi- 
gators, is ready and available now — for anyone and 
everyone! 

RADAN Systems have behind them millions of 
miles of experience in transcontinental, oceanic and 
polar flights . . . save precious time and fuel . . . pro- 
vide a priceless margin of safety. 


@ RADAN — accurate: within 1% for ground speed, 
within %° for drift angle 

@ RADAN — small: 4.4 cu. ft.—light: 89 Ibs. 

@ RADAN — operates without ground or celestial aids 

® RADAN — virtually maintenance-free 


ENGINEERS — GPL achievements have opened up some unusual research and development opportunities. Send resumé to Personne! Manager. 
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WHO'S WHERE 


In the Front Office 
Charles J. Gallant, formerly vice president 


and general manager of the Columbus, 
Ohio, division, elected executive vice presi 
dent, North American Aviation, Inc., Los 
Angeles, Calif. W. H. Yahn now is acting 
general manager of the Columbus division 
North American also elected the following 
senior vice presidents: Gerald B. Brophy, 
general counsel; R. A. Lambeth, finance and 
treasurer; J. S. Smithson, administration; 
Laurence L. Waite, engineering and plan 
ning 

Brig. Gen Don Flickinger, assistant to 
the deputy commander for research, Air 
Research and Development Command; Col. 
Jack Bollerud succeeds Gen. Flickinger as 
Director of Life Sciences 

Francis H. Burr, Boston attorney, a direc 
tor of American Airlines, Inc 

C. T. Wilkins, chief designer, and John 
Cunningham, chief test pilot, elected direc 
tors of The de Havilland Aircraft Co., Ltd., 
Hatfield, England. Also: R. E. Bishop, 
deputy managing director, and R. M. Clark- 
son, research director; Messrs. Bishop and 
Clarkson continue as directors 

Enrique Chavez, first vice president, LAV, 
the Venezuelan Airline 

Irving Roth, vice president-finance, and 
Charles C. Cilley, corporate treasurer and 
comptroller, Northrop Aircraft, Inc., Beverly 
Hills, Calif 

Richard C. Wynne, vice president-market 
ing, Non-Linear Systems, Inc., Del Mar, 
Calif 

Robert G. Belote, vice president-indus 
trial relations, and George J. Papas, vice 
president-purchasing, Rheem Manufacturing 
Co., New York, N. Y 

George S. Oberdorf, a vice president, 
The Flying Tiger Line, Inc 

Group Capt. Amold H. Mielke, vice 
president-Western Division, Winnipeg, of 
Canadian Aviation Electronics, Ltd., Mon 
treal, Canada 





Honors and Elections 


Promoted to temporary grade of brigadier 
general are Col. Ben E. Lebailly, deputy 
director of USAF’s Office of Information 
Services, and Col. Benjamin G. Holzman, 
commander of USAF’s Office of Scientific 
Research 

Dr. John Francis Victory, assistant to the 
administrator of the National Acronautics 
and Space Administration, will receive the 
Wright Brothers Memorial Trophy at the 
Wright Day Dinner of the Aero Club of 
Washington, Dec. 17. Sheraton Park Hotel, 
Washington, D. C. The trophy is awarded 
annually “for significant public service of 
nduring value to aviation in the United 
States.” 


Changes 


William M. Duke, director-System Engi 
neering Division, Space Technology Labora 
tories, Inc., Los Angeles, Calif 

C. T. Ray, head of the newly established 
Commercial Products Department, The 
Martin Co., Baltimore, Md. 

(Continued on page 114) 
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INDUSTRY OBSERVER 


> Theoretical study of non-nuclear explosion effects on the moon is nearing 
completion at Aerojet-General Corp. Aim of the company-sponsored project 
is to determine the feasibility of blasting lunar surface particles into space 
for pickup and analysis by an orbiting or passing lunar probe, which would 
telemeter information back to earth 


> Powerplant used on General Electric Heat Test Reactor Experiment No. 3 
(HTRE-3) burned and apparently was destroyed during recent ground tests 
of the turbojet engine running on nuclear power at Atomic Energy Com- 
mission facilities in Arco, Idaho. Tests are being made in conjunction with 
the U.S. program to develop an atomic-powered aircraft (AW Dec. 1, p. 29). 


> Industry presentations in Air Force’s early warning and control system 
competition are scheduled to be made this month. Competition between 
major bidders—Lockheed, Convair, Douglas and Boeing—is intense since a 
substantial number of aircraft are scheduled to be involved 


> Watch for Navy to let a contract within the next two weeks for develop- 
ment of its Eagle long-range air-to-air missile project. After several months 
of uncertainty, Navy has won its battle with Defense Department fiscal plan- 
ners who had wanted the service to adopt the Air Force-Hughes GAR-9 
already under development for use on North American Aviation’s F-108 
Mach 3 interceptor. Likely contractor: A Bendix-Grumman team. 


> Raytheon Manufacturing Co. is pushing development of the Super 
Hawk, advanced version of Armvy’s Hawk low-level surface-to-air missile 


> Schedule for the Titan intercontinental ballistic missile has slipped slightly, 
while the Atlas schedule has been accelerated, spreading the operational 
readiness dates between the two missiles to approximately 18 months. 


© Army's Redstone Arsenal is taking bids on low-cost drones for three regimes 
of service. Versions include one subsonic and two supersonic (up to Mach 3 
configurations. Bidders will include Cessna, Martin, Beech, Lockheed 
Missile Systems Division, Ryan and Radioplane 


> Contracts are being awarded by Navy's Special Projects Office for Polaris 
fleet ballistic missile training gear to ensure that the crews will be indoc- 
trinated and ready for service well in advance of the delivery of the actual 
missile-submarine weapon system. 


© Second stage of a meteorological rocket built by the Krakow Division of 
the Polish Society of Astronauts and the Rocket Section of Krakow’s Metal 
lurgical Academy is now undergoing tests. Second stage, which provides 
approximately 220 Ib. thrust, is 820 mm. long, 63 mm. in diameter. It 
weighs 4.35 kg. and carries one kilogram of solid fucl. Working pressure is 
40 kg. per square centimeter. Preparations are now under way to build and 
test the first stage of the rocket 


> Air Materiel Command has requested that the Cessna L-27A be given 
the Air Force designation of U-3A, giving the plane a utility aircraft code 
designation. 


> Navy and Air Force Air Research and Development Command have joined 
forces in efforts to draft specifications for a supersonic target drone with a 
speed capability of Mach 3. Aim is to blend operational requirements in 
order to determine a standard configuration that will meet the demands of 
both services 


> Relative position of Midway Island and Navy's missile test center at Point 
Mugu, Calif., has been determined to an accuracy of within 300 yards by 
comparative observations of the Vanguard satellite in its precisely-known 
high altitude orbit. Previous calculations were off by about four miles. Mid- 
way station probably will be used in connection with long-range missile and 
satellite firings from the Pacific Missile Test Range, of which Mugu is a part. 
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Barden Precision Z148 bearings specially designed for a gyro rotor 


BARDEN engineers work with you creatively from design to application 


Write for the Barden booklet, "Ball 
Bearing Yield and System Isoelas- 
ticity.” An aid to application of pre- 
cision instrument bearings, it offers 
background data on axial and radial 
play, axial take-up, preloading, iso- 
elastic bearings and achievement of 
system isoelasticity. 


To achieve system isoelasticity and minimize 
moment errors, gyro rotors need bearings that 
provide rotational accuracy, exact positioning 
and controlled axial and radial yield rates. 


All standard Barden Precision bearings have the 
extreme accuracy required for precise radial 
and axial positioning. In addition, the special 
purpose Z148 has these important features: 
Closely controlled contact angles — essential 
for bearing or system isoelasticity 
Inner ring raceways ground in shaft —to 


simplify rotor design . . . reduce mating 
part errors . . . improve bearing alignment 


One of hundreds of Barden “specials,” the 
Z148 is an example of the results that stem 
from working creatively with Barden engi- 
neers from the earliest design stage. 


Like all Barden Precision bearings, standard 
or special purpose, the Z148 is planned for 
performance from research and design, 
through quality controlled production, func- 
tional iesting and application engineering. 


Your product needs Barden Precision if it has 
critical requirements for accuracy, low torque 
or low vibration ...if it operates at extreme 
temperatures or high speed. 


THE BARDEN corrorarion 


41 E. Franklin St., Danbury, Connecticut * Western office: 3850 Wilshire Bivd., Los Angeles 5, California 


SPECIFY BARDEN PRECISION BALL BEARINGS FOR: INSTRUMENTS © COMPUTERS AND RECORDERS © AIRCRAFT ACCESSORIES © MACHINE TOOL AND TEXTILE SPINDLES © OTHER PRECISION APPLICATIONS 




















Dollars vs. Security 


Seemingly implacable Administration orders to hold 
the line on defense spending are forcing across-the-board 
slashes on almost every facet of the military services’ Fiscal 
1960 budgets. With the dollar taking precedence over 
actual defense needs, Air Force has been told it will be 
allowed only approximately 600 new aircraft during the 
fiscal year, of which about 200 will be combat planes. 
Navy, under Administration plans, will receive authority 
for approximately 400 aircraft and has decided to sink all 
available funds into combat types. 

In another area, Defense Department has cut all Fiscal 
1960 funds for air-breathing missiles, knocking out Navy's 
Chance Vought Regulus II submarine weapon system 
and Air Force’s procurement program for the Martin 
Mace. Other cuts include Convair's F-106 interceptor 
Che company’s B-58 Mach 2 bomber probably will suffer 
a similar fate (AW Dec. 1, p. 25). 


Thor, Jupiter Cut 


In still another economy move, Defense Department 
has tentatively decided to halt production of both the 
Douglas Thor and the Chrysler Jupiter intermediate 
range ballistic missiles after current production contracts 
are completed. Contracts will deliver approximately 60 
Thors to Great Britain, #5 Jupiters to Italy. Another 
factor in the decision to cut production of the two mis- 
siles is the fact that England and Italy are the only two 
NATO countries who have agreed thus far to accept 
the weapons (AW Nov. 24, p. 32). 


Missile Management 


General Accounting Office hopes to submit a complete 
report on Air Force management of the ballistic missile 
program to Congress by June. - It will include a compari- 
son and evaluation of the USAF program with the Navy 
and Army program. A GAO spokesman said the ramif 
cations of the recent merger of Ramo-W ooldridge Corp., 
which participated in the management of the USAF bal 
listic program, with Thompson Products Inc. (into 
Thompson Ramo Wooldridge, Inc.) also will be weighed 
by GAO. For seven months, GAO has tried to obtain 
a report on the Air Force missile program made by the 


USAF Inspector General (AW Nov. 24, p. 34). 


Contract Defended 


Meanwhile, Air Force last week defended an 11.9% fee 
paid to Ramo-Wooldridge Corp. for a cost-plus missile 
managing contract against charges that the payments 
were excessive. Max Golden, USAF general counsel, 
told the House Subcommittee on Manpower Utilization 
that an extraordinary effort was asked of the firm in man- 
aging the ballistic missile program and that Ramo 
Wooldridge was excluded from production and develop 
ment contracts in which additional fees would be in- 
volved. 

Golden added that average cost-plus-fixed-fee contract 
ranged from 6 to 7%. The subcommittee has criticized 
the action and said 60 top executives of the firm received 
an average salary of $30,000 a year as compared with 
$15,000 average salaries for smaller concerns. 

The subcommittee also is charging that the high sal 
aries paid by private industry make it difficult to keep 


Washington Roundup 





key personnel in government, adding that it is a “tragic 
thing” when the salaries are made possible through gov 
ernment contracts. Rep. H. R. Gross (R.-lowa) has 
suggested that the government should impose a ceiling 
on top salaries paid to cost-plus contractors 


Plant Sales 


Air Force is considering proposing to Department of 
Defense that contractors be permitted to purchase plants 
when military business starts tapering off. This, USAI 
believes, would enable them to gradually develop new pro 
duction in the facilities. At present, plants cannot be 
sold until they have become idle and are declared sur 
plus for disposal by the General Services Administration 


Railroad Campaign 


Accelerated campaign by railroads to eliminate airline 
subsidies and impose user charges for airline operations is 
ricocheting in some areas. Campaign is drawing public 
attention to responsibilities ot transportation systems to 
communities and is raising some questions as to whether 
railroads are fulfilling obligations to maintain proper rail- 
road crossings and station facilities 

In at least two state legislatures during the past six 
months, safety factors of railroad grade crossings have 
been brought onto the floor for discussion. Although no 
direct action has been taken by the states concerned on 
the issue, the subject is not likelv to be allowed to rest, 
particularly if local communities protest 
against unimproved safety measures at railroad crossings 
and outdated station facilities 


Bid by Delta 


Delta Air Lines is making a bid to capture the lucrative 
Miami-Havana route now operated by National. Basing 
its arguments on the Pan American-National lease-stock 
transfer agreement now before the Civil Aeronautics 
Board (see page +3), Delta told CAB that approval of the 
joint proposal would place Pan American in control of 
National, thereby eliminating competition between U. $ 
flag carriers on the route. Contending that the Board 
has the power to compel such a transfer of operating 
authoritv, Delta asked that it be considered for the route 
if CAB approves the Pan American-National agreement 


continue to 


Difficult Capture 


Supplemental air carriers are finding it difficult to tap 
any of the scheduled airlines’ traffic. Hoping to capture 
the excess of passengers available because of strikes among 
major carriers, the Independent Airlines Assn. asked the 
Civil Aeronautics Board to lift the 10-trip per month 
restriction under which supplementals operate and to 
allow the organization to coordinate the efforts of its 
members in handling the extra trafic. The Supplemental 
Air Carriers Conference termed the IAA petition a 
“publicity stunt” but nonetheless filed in behalf of two 
SACC members for a lifting of the 10-trip authority 
during the strike period. Since these petitions were filed 
three weeks ago, Trans World Airlines, one of the two 
major carriers on strike, has resumed operations. Neither 
IAA nor its competing organization, SACC, has received 
any reply from the CAB. 

—Washington staff 
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Airline Growth Pattern May Be Broken 


Aviation Week survey indicates strikes, passenger 


decline will hold 1958 profits to 1957 levels. 


Washington—A critical decline in pas- 
senger trafic development coupled with 
the grounding of four airlines by labor 
strikes during 1958 threatens at least a 
temporary halt to the industry’s historic 
growth pattern for the first time. 

Although it is still too early to evalu- 
ate the full effect labor strikes will have 
on the operating incomes of the domes- 
tic trunkline carriers for the vear, an 
Aviation Week survey indicates that 
chances are slim for any gains in rev- 
enue passenger miles for 1958 over the 
previous year. Even without taking the 
strike factor into account (see p. 41), 
increases in this category will amount 
to less than 1%. 

The trunkline industry probably will 
report a net profit of $30 million for 
the year as compared with a $27 million 
net in 1957. However, the 1958 earn- 
ings reflect a Civil Aeronautics Board 
depreciation policy which, financial 
analysts sav, will have the effect of in- 
flating the vear’s net profits. Best esti- 
mates place this inflated, or “paper” 
profit, at $14 million so that actual 
earnings can be put at about $16 mil- 
lion (see p. 42). 

The Board required the airlines to 
adopt an across-the-board seven vears 
depreciation with a 15% residual value 
for aircraft and spares effective Jan. 1, 
1957. Refusal of the Supreme Court 
to back a Board rule regulating airline 
depreciation accounting practices last 
month (AW Nov. 17, p. 41) now per- 
mits the carriers to return to original 
depreciation procedures that range from 
between four and seven vears deprecia- 
tion and 5 to 10% residual value. 

Domestic revenue passenger miles for 
the vear is now estimated at 24.7 bil- 
lion for the vear compared to 24.5 bil- 
lion in 1957, an insignificant 6/10ths 
of 1% increase. Domestic revenue ton 
miles will show a gain of about 1.5%, 
from 2.72 billion to 2.76 billion. 


Revenue Passenger Miles 


Revenue passenger miles and rev- 
enue ton miles operated by local service 
carriers will show an approximate 7% in- 
crease this year over 1957. A 5% gain 
can be expected in the number of rev- 
enue passenger miles operated by U.S. 
international carriers. 

The leveling-off of revenue passenger 
miles, predicted last year by AvIaTION 
Weex (Dec. 30, p. 39), reflects the eco- 
nomic depression during the first half 
of 1958. An abrupt recovery in traffic 
volume during October and November 
has prevented the traffic picture from 
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being as grim as it might have been had 
the recession continued into Fall. 

Load factors during the vear dropped 
consistently each month until October 
when the first increase since July, 1957, 
was recorded. Since June of this vear, 
load factors have remained below the 
60% mark, a decided contrast to the 
average 64.5% monthly load factor re- 
corded during the record post-war vear 
of 1956. 

Revenue passenger miles dropped 
each month from May through July, a 
normally healthy traffic period, but rose 
again in October to reach the second 
highest monthly figure for the vear. 
Early reports indicate that a continued 
rise will be reported for November 
despite the strikes against Capital, Fast- 
ern and Trans World airlines. 

Operating revenues will show an in- 
crease of about 14% for the vear, due 
primarily to the 6.6% fare increase 
granted last Februarv and the elimina- 
tion of the round trip discount and ad- 
justment of the family fare plan in 
October. Expenses will continue to 
show sharp increases and may show as 
much as a 20% rise this vear over 1957. 

Profits will be bolstered to some 
degree by the sale of equipment. How- 
ever, the profit squeeze, which first 
became evident in 1956, can be ex- 
pected to continue into 1959 since 
there seems to be little hope that in- 
creases in labor and fuel costs can be 
curtailed. Next vear, additional tran- 
citional costs resulting from the con- 
version to turbine equipment will in- 
tensify the expense problem. 

In addition, airlines which introduce 
jet equipment this vear will be forced 
to accept the added burden of interest 
payments on loans covering the pur- 
chase of the jet equipment. Loan costs 
can make the difference between a profit 
and loss. For example, Capital Airlines 
reported a net profit of $564,874 for 
the third quarter of 1958 but told the 
Civil Aeronautics Board that it had 
obtained a moratorium on payments for 
its Vickers Viscount turboprop trans- 





Rascal Terminated 


Washington—Air Force has ordered 
termination of the Bell Rascal air-to- 
ground missile for the Boeing B-47 
bomber. Existing production contracts 
for a limited number of Rascal missiles 
and spare parts are practically completed, 
and the Air Force said there will be no 
further orders. 











ports in July, August and September 
totaling $2.4 million. Depreciation of 
$2.5 million for the three-month period 
was taken on the equipment. 

Whether the third quarter strength 
shown in October and November will 
carry through December depends to a 
large extent upon weather conditions 
in heavv traffic areas during the month 
Voor trafic showing during the first 
quarter of 1958 was attributed by five 
airlines to unfavorable weather condi- 
tions throughout the eastern sector of 
the U. S. during the latter part of the 
initial reporting period. 

Available seat miles probably will 
1eturn to a marked growth pattern in 
1958 as a direct result of the intro 
duction of turbine-powered aircraft dur 
ing the vear. Available seat miles, how 
ever, leveled-off sharply during the 
latter part of 1958. This condition, 
which has been abetted bv the with 
drawal of seat-miles as the result 
of strikes in November, will help 
strengthen the load factors of individual 
carriers continuing their operations 


Available Seat Miles 


Available seat miles in January 
reached 40.2 .billion, a 12 increasc 
over the previous vear. This rate of 


increase subsided rapidly throughout 
the vear until October when a month) 
rise of only 1.2% was reported. Never 
theless, the 41.9 billion seat miles 
operated in October was an_ all-time 
high for the domestic trunkline indus 
trv. It is highly possible that this 
monthly picture may reach the 50 
billion mark by December, 1959 

Most carriers attribute the slow climb 
in available seat miles to a tightening 
of scheduled operations due to increased 
competition on major routes and the 
general drop in trafic growth 

Revenue passenger miles 
their highest mark in domestic airline 
history in April when 24.71 billion 
revenue passenger miles were recorded 
This, however, represented only a 1% 
increase over the previous March when 
a 12.4% increase was registered. In 
May, June and July, the volume of 
revenue passenger miles fell off steadily 
A 1% monthly increase was reported 
in August, but the total remained vir 
tually the same in September. In Oc- 
tober, monthly revenue passenger miles 
climbed 4.3% over the previous Oc- 
tober. 

Load factors for the domestic trunk- 
line industry similarily rose in October 
to show a 1.78% increase over the samc 
month of 1957. It was the fourth 
monthly increase that has taken place 
since March, 1956, when the steady 
rate of decline first began. 


reached 
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Hiller X-18 VTOL Readied for Rollout 


Hiller X-18 tilt wing transport, developed for U. 


plant 
forward flight position. 


electric propellers; each T40 consists of two power sections coupled to a common reduction gearbox 


Fuel System Icing Described 
As Major Hazard to Jet Planes 


Washington—Serious fuel system 
icing has contributed to approximatels 
1] of all Air Force accidents during 


the past 30 months, according to the 


USAF Directorate of Flight Safetv Re 
search 
Problem, a contributing factor in 
of the 352 accidents during the 


period, apparently is greatest in large 
ict aircraft and mav soon confront the 


irline industry 


Three Steps Taken 


(Three major steps already have been 
taken bv the Directorate of Flight 
Safetv Research to stop icing in fuel 
systems 
¢ Improved quality control of fuel as 
it is received from commercial firms 
* Development of a hydrant system for 
dispensing jet fuel that will strip it of 
ll water that it contains in solution as 
well as suspended in globules 
e Modification of fuel systems in vari 
ous aircraft such as removing filtering 


screens and installing fuel heat ex 
changers. 
These three objectives have been 


pushed by the Directorate, headed by 
Maj. Gen. Joseph Caldara, since early 
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this vear after a Boeing B-52 crash di 
rectly attributable to fuel icing. Follow 
ing this accident, fuel svstem icing was 


made the subject of a conference held 


everv two months by the Directorate in 
order to get Air Force operational and 
maintenance personnel together with 
industrv for an exhaustive discussion of 
one particular safetv hazard 

While fuel icing has alwavs been an 
operational problem in aviation, jet 


fuels have complicated the situation be 
the, 
dency to absorb water into solution than 


cause have a much greater ten 


do« Sg isoling 


Another 


complication has been iden 


tied since large jets became opera 
tional (hese aircraft have shown 

greater tendency toward fuel icing than 
smaller aircraft such as fighters, even 
though there is no basic difference in 
the mechanical functioning of their fuel 


systems 


I'he increased icing tendency is at 
tributed to the large amounts of fuel 
that must be pumped through large 


lines at a comparatively rapid rate 

As a result of the safety 
concerned with fuel 
panies developed mobile ground sys 


conference 


icing, two com 


DCT 


guipment 
Modif 


Vpass 


} 
+} 
inl 


} 
{ 


Far From Solved 


1) 


ni 


rcraft 


of the 


mplete 


rt A 


VA 


+ th 


ves 


In 


orce subsequ 


SC 


lhe probl 
telv sol 
ght Satet 
str Te 
diate an 
Full-blow1 
necrs vh 
cient 
t ite 
fix that 
» Operant 
th 


S. Air Force, is scheduled to roll out today at Hiller Aircraft Corp.'s Palo Alto, Calif 
The aircraft, which has vertical and short takeoff and landing capabilities (AW June 9, p. 45), is shown with wings in conventional 
Aircraft is powered by two Allison T40 turboprop engines coupled with Curtiss-Wright six-bladed turbo 
Hiller 


X-18 has 


Westinghouse J34 turbojet engine on aft section of the fuselage, used for control of the aircraft's pitch in hover or transitional flight 





Nuclear Plane Details Spur Wide Reaction 


Washington — Widespread reaction, 
including congressional demands for an 
acceleration of the U. S. nuclear plane 
program, was touched off last week by 
Aviation Weex’s exclusive story of 
Dec. 1 (p. 26) detailing initial Soviet 
test flights of a nuclear-powered bomber. 

Queries to the Defense Department 
by newsmen reporting on the AviATION 
Week story, which was widely cir- 
culated by U. S. and foreign news- 

ts, received veiled confirmation. 
The Wall Street Journal reported, for 
example, that the existence of a Soviet 
nuclear bomber was “acknowledged by 
military men close to the U. S. nuclear 
plane program.” 

The Washington bureau of the New 
York Times reported, “Pentagon sour- 
ces said today that they had no doubts 
that the Russians had flown or soon 
would fly an atomic-powered airplane.” 

Other newspapers and wire services 
querying the erat received similar 
\eplies or, in some cases, a “no com- 
ment.” 

The office of one Defense Depart- 
ment official spokesman told a news- 
man, “We have been told not to deny 
any confirmations of the story.” 

Later, Defense Secretary Neil H. 
McElroy said in reply to a query that 
he did not know whether the Soviets 
had flown an atomic aircraft but that 
he was “highly skeptical” of the report. 
McElroy acknowledged, however, that 
the USSR may have a “slight lead” over 
the U.S. He added that there are no 
plans at present to change the pace of 
the U.S. program. 


In reporting on McElroy’s statement, 


Jerry Greene, Washington military cor- 
respondent for the New York Daily 
News, said that there “are within this 
country actual photographs of the Rus- 
sian atomic aircraft.” 

On Capitol Hill, Rep. Melvin Price 
(D.-Ill.), chairman of the Research and 
Development Subcommittee of the 
Joint Committee on Atomic a 
called for the acceleration of the U.S 
nuclear-aircraft program and said: 


Critical Stage 

“We have reached a critical stage in 
our nuclear aircraft program (ANP). 
Either we push forward vigorously to a 
successful conclusion of our efforts or 
we forfeit, once again, our technological 
leadership. 

“The history of the ANP program is 
replete with examples of indecision, in- 
difference and _ ineffectiveness which 
have plagued the program from the 
start. 

“It is indeed ironic that, while the 
scientists and engineers actually work 
ing on the project in the field have con- 
sistently moved forward toward achieve- 
ments of their technical objectives, they 
have just as consistently had the rug 
pulled out from under them by bureau- 
cratic snafus in Washington. 

“There is a limit beyond which even 
the most dedicated people in the field 
cannot be expected to go in their efforts 
to maintain America’s scientific leader- 
ship. We have reached that limit.” 

Price said he also had been informed 
that a “policy-level meeting is to take 
place in the near future within the Ad- 
ministration to discuss acceleration of 





$187.5 million. 
manufacturer, account for $12.5 million. 


yet to be worked out. 


Fiat G.91 production. 





Germans Act on F-104 Funds 


Geneva—West German government’s budget commission has approved in princi- 
ple the funding for purchase or license production of Lockheed F-104 Starfighters, 
Fiat G.91s and Sud Aviation Alouette helicopters. 

Total money approved is $512.5 million. 
$312.5 million—goes for off-the-shelf purchase of a few Starfighters and license 
production of the greater portion of the order. Budget figure for 200 G.9ls is 
Sud’s helicopters, which will all be purchased from the French 


Powerplant costs are included in these estimates. Details of license production 
of the Starfighter’s General Electric J79 and Fiat’s Bristol Orpheus turbojets have 


Manufacturers expect that all licenses will be negotiated with and held by the 
West German government rather than with individual members of German industry, 
despite many existing agreements in principle between companies. 
government will control work load distribution through industry. Most sousces 
expect that Starfighter production will be apportioned between member companies 
of Flugzeug-Union Sud, which includes Bolkow, Heinkel, Messerschmitt and Siebel- 
werke. Dornier, lined to the southern group only by geography, will probably get 


Both Fiat and Lockheed sources confirm that although they have been aware of 
German intentions for a while, neither company has any official 
tures” as yet, and no contracts have been signed. 


Major share of the budget—an estimated 


This way the 


“paper with signa- 















the ANP program.” He also added: 

“It is essential, not only to the na- 
tional interest but to the morale of our 
working scientists and engineers in the 
field, that a clear cut decision be made 
at this time as to the objectives of the 
program. This decision should include 
target dates for a ground test of the 
prototype and for the first flight.” 

Price said that the Joint Committee 
on Atomic Energy “as yet has received 
no new information on the extent of 
the Soviet success in their nuclear air- 
craft program” but added that “their 
objective of nuclear-powered flight has 
been known for some time. 

“More than a year ago, my own dis- 
cussions with Soviet officials during a 
trip to Russia confirmed their great in 
terest in powering an airplane with 
nuclear energy.” 

Sen. Dennis Chavez (D.-N. M.), 
chairman of the Senate Aviation Sub- 
committee, blamed the Administration 
for failing to push the nuclear plane pro 
gram, adding that Congress would pro 
vide “all the money they want” to get 
an atomic aircraft fiving. 

Sen. J. William Fulbright, (D.-Ark 
a member of the Senate Foreign Rela 
tions Committee, also criticized this 
country’s “weak, apathetic leadership” 
in failing to push the atomic plane pro 
gram. 


Hosmer Wary 
Rep. Craig Hosmer a ), how 
ever, issued what he termed a “stern 


warning against ciitenation the 
danger if unsubstantiated reports Rus 
sians are fiving a nuclear engine prov: 
true.” 
Hosmer, a former Atomic Energ\ 
Commission attorney, said the Soviets 
probably have “a fiving test bed for 
nuclear aircraft engine experiments, not 
a nuclear-powered aircraft.” Lifting the 
nuclear aircraft engines to high altitudes 
for test purposes, Hosmer said, “is a 
cheap and dirty way to test that onl 
the Soviet butchers of Hungary, with 
their contempt for human life and 
safety, would adopt. Almost any 
malfunctioning of the experiment 
would most certainly produce danget 
ous radiation.”” Hosmer also warned 
“Extreme caution should be exc 
cised regarding the citing of the rumors 
of Soviet nuclear aircraft power, either 
as an ‘accomplishment’ in criticism of 
U.S. programs, or as an argument for 
a ‘crash’ U.S. program. Information 
is expected to be confirmed shortly by 
means which cannot be disclosed as to 
a motive of the Kremlin to throw the 
U.S. weapons program off balance. This 
office will issue a release when and if 
the confirmation occurs.” 
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Atlas Completes First Full-Range Firing 


First full-range firing of Air Force-Convair Atlas intercontinental ballistic missile from Cape Canaveral, Fla., 


traveled 6,355 statute miles 


landing 30 mi. beyond its impact point in the Ascension Island area. Conical, lightweight honeycomb nose cone was used in the test 


rather than the heavy copper heat sink cone scheduled for operational models to compensate for weight of test instrumentation carried 


The Aviation Week report on the 
Soviets’ nuclear-plane progress also was 
commented upon on a number of news 
paper editorial pages, including those 
of the Washington Post and the New 
York Daily News. The Post editorial 
said, in part 

If the tests are successful, So 
viet nuclear-powered bombers, equipped 
with short-range atomic missiles of high 
iccuracy, would prove to be a graver, 
more immediate threat than the ICBM 
Cruising the globe for long periods on 
normal patrols and beyond U.S. su 
veillance, these swift giants could sud 
denly and diverted from 
unexpected quarters toward strategic 
targets like our own bomber and ICBM 
They might get in crippling 
blows before our retaliatory forces were 


secretly be 


bases. 


urborne. 

If the formidable technical 
problems can be solved—and we cannot 
be certain that the Russians have vet 
solved all of them—the nuclear bomber 
deserves the most energetic attention 
Unfortunately, as in the satellite and 
ICBM programs, pre-eminence in this 
field has been allowed the Soviet Union 
by the foolhardy niggardliness of an 
Administration that thinks America 
cannot aftord the defense that it needs.” 

The New York Daily News, after 
complimenting the Air Force and Con 
vair Division of General Dynamics 
Corp. for the successfully 6,000-mi 
range test firing of the Atlas intercon 
tinental ballistic missile, warned on its 
editorial page 
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“But let’s not get over-confident 
complacent. The respected trade jou 
nal Aviation Week reports that the 
Russians about six months 
pleted an atom-powered bomber which  « 
nearly 1,400 mph. and 
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NASA Takes Over Jet Propulsion Lab 


By Ford Eastman 


Washington—Transfer of functions 
and facilities of the Jet Propulsion 
Laboratory in Pasadena, Calif., from 
the Army’s jurisdiction to the National 
Aeronautics and Space Administration 
was ordered last week by President 
F.isenhower. 

At the same time, Defense Depart- 
ment announced the Army will agree 
to make a portion of the research and 
development capacity of the Army 
Ballistic Missile Agency at Huntsville, 
Ala., available to NASA. 

The space administration originally 
nad requested the transfer of both JPL 
and ABMA’s research and development 
division after a review of all military 
space facilities available. 

T. Keith Glennan, NASA adminis- 
trator, estimated that, if NASA had to 
develop facilities equivalent to JPL’s, 
an investment of more than $60 mil- 
lion would be needed. In addition, a 
supporting staff of between 2,000 and 
3,000 persons would have to be re 
cruited. 

Building and staffing such a complex, 
Glennan said, would require from three 
to four vears. 

Facilities at the Jet Propulsion Lab- 
oratory, which is operated by the Calr 
fornia Institute of Technology, are 
valued at more than $55 million. There 
are now approximately 2,300 scientists, 
engineers and supporting personnel em- 
ploved at the research center. 

Established prior to World War II, 
JPL has pioneered in solid rocket pro- 
pellants and has been active in the 
development of missiles and guidance 
systems. 

It developed Army’s Corporal tacti- 
cal missile and is currently completing 
the Sergeant, a follow-on project to 
the Corporal. 

Under the President’s order the trans- 
fer will become effective immediately 
although the Army will continue, under 
existing contracts, certain military proj- 
ects through 1959. 

Operating Concepts 

Operating concepts agreed to between 
the Army and NASA in the transfer 
are: 

e NASA will provide for the general 
management and technical direction 


of JPL, except for projects relating to 
military operation and weapon system 
development programs. 

e During 1959, Army will continue 
its contractual relations for continued 
effort by JPL on the Sergeant guided 
program, 


special intelligence 


missile 
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investigations, communications research 
and aerodynamic testing and research. 
These activities are expected to be 
largely terminated in 1959, but, if it 
is necessary to continue them longer, 
arrangements will be accomplished by 
mutual agreement. 

eArmy will transfer $4,078,250 to 
NASA for the general research pro- 
gram for the first half of the year. 
Additional funds for this program dur- 
ing the last half of the year will be 
provided by NASA. 

e Army liaison group may be estab- 
iished at JPL to provide direct and 
continuing exchange of technical in- 
formation on supporting research to 
help Army carry out its activities. 

e Management and direction is trans- 
ferred from Army to NASA immedi- 
ately, but an orderly transfer of re- 
cords and accountability for the facili- 
ities and equipment will require some 
time. Planned goal is to complete the 
transfer by Dec. 31, 1959. 


Army Services 


NASA may ask Army to provide on 
a non-reimbursable basis certain ad- 
ministrative and logistical support dur- 
ing 1959. Support functions can in- 
clude: 
e Assistance in pre-award contractual 
activities such as negotiation, price 
analysis, financial and legal services, con- 
tract clauses and conditions. 
® Audit services to be rendered by the 
Army Audit Agency in connection with 
contract performance and determina- 
tion of allowable costs 


e Administrative supervision of con- 





NASA Satellite Plans 


Washington — National Aeronautics 
and Space Administration, working with 
the Army Ballistic Missile Agency, plans 
to launch eight satellites during the 
coming year using Juno II vehicles based 
upon a Jupiter booster with the second, 
third and fourth stages composed of 
clustered solid-propellant rockets, prob- 
ably modified Sergeants. 

Other NASA projects to be conducted 
in cooperation with ABMA include two 
lunar probes and the launching of a 100 
ft. sphere. 

The sphere launching is scheduled 
early next year. 

Discussions are under way with ABMA 
for an additional cight or ten Redstone 
missiles to be used as launching vehicles. 
NASA also is considering the Army Mis- 
sile Agency's proposals for deep space 
probes beyond the moon. 

















tractors’ maintenance of property and 
cost accounting records and advice as 
to whether management systems em- 
ployed by contractor are adequate and 
i accordance with contract provisions. 
e Administrative services in connection 
with contractor's safety and security 
programs under contract standards. 

e Exercise of such administrative con- 
trols over the performance of contracts 
“as may be delegated by NASA and ac- 
cepted by the Army.” 

* Sach other support services including 
litigation and proprietary rights mat- 
ters. 


Original Plan 


Original plan to transfer Army Ballis- 
tic Missile Agency to NASA was pro 
tested by Army on the grounds that it 
was essential to the defense mission 
The final agreement, making facilities 
available to National Aeronautics and 
Space Administration without transfet 
of personnel, specifies that: 

e Commander of the Army Ordnanc« 
Missile Command will have authority 
to utilize ABMA resources to accom 
plish assigned NASA projects. 

¢ Key ABMA personnel can serve on 
technical committeés under the chair 
manship of NASA, or on advisory 
groups, or serve as individual consult- 
ants to assist in the development of 
broad requirements and objectives in 
space programs and assist in determina- 
tion of specific projects and methods 
by which NASA may accomplish its 
over-all objective 

e@ NASA may place a small staff in resi- 
dence at ABMA to provide for ex- 
change of information on assigned proj- 
ects as well as exchange of information 
on supporting research in the entire 
missile and space field. 

@ On request by NASA in connection 
with projects funded by the space 
agency, the prime and subcontractor 
facilities of the Army in weapon svs- 
tems and other programs, will be made 
available. In addition, resources of 
other elements of the Army, available 
to the Army Ordnance Missile Com 
mand on a direct basis will be used as 
deemed necessary. 

¢ Commander of Army Ordnance Mis 
sile Command is responsible for sched 
uling the activities under his control 
to meet the priority requirements of 
NASA “in a manner consistent with 
over-all national priorities.” He also is 
responsible for anticipating in advance 
any possible conflict in the commitment 
of NASA’s effort and defense programs 
and for providing a report to both for 
the purpose of resolving such conflicts. 
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AIR FORCE missiles will be serviced from this 122 ft. tower now being completed at 
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Vandenberg AFB, Santa Maria, Calif. .Tower is 52 ft. wide at its base, 28 ft. wide at 
the top, and can be moved by rail 280 ft. when the missile is ready for launching from 
the pad. Service platforms are installed at 18 locations; 15 are movable by independent 
motors. Tower was built and installed by Vinnell Steel Co., Los Angeles. 
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Defense Plans Satellite Launches 
On Once-a-Month Basis in 1959 


Washington — Defense Department 


will attempt to launch a satellite vehicle 


practically every month of 1959 in a 
satellite operation and recovery research 
program designated “Project Dis- 
coverer.”” 

Roy Johnson, director of the Ad- 
vanced Research Projects Agency, said 
last week the first attempted Discoverer 
launch will be made late this month or 
cary next year from Vandenberg AFB, 
Calif., and will be fired to the south 
The shot will follow shortly after a 
Douglas Thor intermediate range bal- 
listic missile is fired to open the base 
and give the range instrumentation net 
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about 200 sq. mi 
also will be 


work its first full test. Lockheed Air 
craft Corp. is prime contractor for the 
first Discoverer vehicle 

The Discoverer program was split 
off from the WS-117L Sentry program 
which at one time included virtually all 
of the Air Force’s space flight projects 
Discoverer experiments will be of a 
nature, with the data appli- 

many future space 


general 
cable to 
projects 
One of the first research goals is to 
perfect methods for returning a satel 
lite to a predetermined landing area of 
Discoverer satellites 
used for orientation, sta 


? 
vehick 


bilization, 
periments 

Present plans are to carry only mice 
and small primates. The biological in 
formation will be fed into the Man-in 
Space Project being jointh 
by ARPA and the National Aeronau 
tics and Space Administration. Bi 
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First ARPA Satellite Launches 
To Seek Key to Improved Vehicle 


By Michael Yaffee 


New York—Advanced Research Proj- 
ects Agency plans to launch several 
satellites during the forthcoming 
months for the sole purpose of learning 
how to build better satellites, according 
to ARPA’s chief scientist, Dr. Herbert 
F. York. 

Before it becomes possible to build 
something as complex as a reconnais- 
sance satellite or a communications sat- 
cllite, it will be necessary to develop 
vehicles much more advanced than the 
“spinning cans” lofted into the air by 
the first Explorers. Future satellites will 
have to be oriented toward the center 
of the earth or toward a star. Some 
means for doing this either during flight 
or before launch will be required. And 
once the satellite is oriented, it must be 
kept there by some still undeveloped 
stabilization mechanism. 

Better power supplies will be needed 
to provide the momentum for orient- 
ing the satellite in its orbit and for cor- 
recting or modifying the orbit itself. 
Bigger and more powerful boosters and 
secondary stages must also be developed 
to get significant payloads up there in 
the first place (AW Nov. 24, p. 26). 

Che accomplishment of these various 
objectives is the sole justification for the 
scheduled ARPA satellite shoots. The 
satellites will not be differentiated in 
respect to mission; i.e., at this stage they 
will not be meteorological vehicles or 
reconnaissance vehicles, but simply sat- 
cllites. They will not carry any special 
instrumentation unrelated to this func- 
tion nor will they serve as a cover for 
any secret military mission. 


One-Half of Program 


This new vehicle development is one- 
half of ARPA’s military space program. 
lhe other half is concerned with appli- 
cations of space flight. Together they 
constitute the largest, in terms of 
budget, of the three major programs 
underway at the agency. The other two 
are ballistic missile defense (largest in 
terms of personnel with one-half the 
ARPA staff directly involved in the pro- 
gram) and _solid propellant develop- 
ment. At the 40th Annual Industrial 
Preparedness Meeting of the American 
Ordnance Assn. here last week, Dr. 
York gave details on all three programs. 

On the applications of space vehicles, 
he devoted most of his time to a 
discussion of the communications relay 
satellite. Of the two types, active and 
passive, ARPA is primarily interested 
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in the active relay satellite. The possi- 
bilities here, he said, look tremendous 
in terms of signal-to-noise ratio. 

The active relay communications 
satellite might take two forms. One 
of these would be a delay relay satellite 
which would be a low-flving vehicle 
with a tape recorder. Messages would 
be sent from the ground, taped, and 
transmitted from above another area 
by a ground signal to the satellite. 

rhe other is the direct relay satellite 
which would fly very high. Messages 
would be directed to the satellite by a 
beamed antenna and immediately re- 
directed to another area by a beamed 
antenna. Such a satellite could handle 
many channels. 

In the field of solid propellants, 
ARPA is sponsoring fairly basic chemi- 
cal research aimed at the development 
of new high-energy propellants which, 
in effect, means materials with specific 
impulses somewhere above 275 sec. 
One of the more promising approaches 
to these new materials, Dr. York told 
Aviation Week, is to develop some 
method for putting fluorine into a 
solid propellant. In addition to fluorine, 
it also appears desirable to pack more 
metals and hydrogen, possibly in the 
form of metal hydrides, into the fuel. 

In its program to develop a defense 
against the ballistic missile, ARPA is 
taking a two-pronged approach. For 
the first missiles that might be aimed 
at the United States, the agency hopes 
to develop systems or components that 
are in existence or available under the 
present state of development. Essenti- 
ally this means the Army's Nike Zeus 
and the Air Force’s Ballistic Missile 
Early Warning System. Both systems, 
said Dr. York, are going ahead. 

The other prong of the ballistic 
missile defense program consists of 
research and development that ARPA 
is carrying out and which it hopes to 
use as the foundation for building a 
defense against the next generation of 
ballistic missiles. This work is taking 
the following directions: 
¢ Improvement of existing weapons and 
components. This means, for example, 
the development of radars with greater 
range than at present, and finer resolu- 
tion and discrimination; computers 
which can analvze data much faster; 
and interceptor missiles which can fly 
higher and faster than current ones. 

e Basic research on the phenomena 
which take place in the flight of a 
ballistic missile. As the missile nose 
cone flies through the upper atmos- 


phere at high speeds, Dr. York pointed 
out, it sends out strong shock waves 
and the air is heated and ionized. This 
ionization will reflect radar waves. The 
interaction of the cone with the atmos 
phere also may produce optical and 
infrared signals that can be used in the 
detection of the warhead. Another 
aspect of this basic research involves 
study of effects such as the blast of a 
nuclear warhead at high altitudes. 
© Applications of new developments in 
detection and interception. As ex- 
amples of this, Dr. York suggested the 
— use of infrared to pick up the 
eat waves generated by an enemy 
ICBM at launch and the rather exotic 
possibility of substituting some kinds 
of rays or beams for nuclear-tipped 
interceptors to destroy the missile. 


Man In Space 


York also mentioned the man-in-space 
program which is now under the direc- 
tion of National Aeronautical and 
Space Administration. ARPA has and 
is maintaining a great interest in this 
program, he said, and is acting in a 
consulting capacity to NASA on it. 

Another speaker at the AOA meeting, 
Maj. Gen. August Schomburg, deputy 
chief of ordnance for the Army, men 
tioned some work the Army is doing 
in the development of non-lethal wea- 
pons. One such weapon suggested by 
Gen. Schomburg was an aerosol which, 
when breathed by enemy troops, would 
make them sleepy or temporarily di- 
minish their will to fight and resist. 
By wav of illustration, he showed a 
movie in which a mouse was placed 
in a cage with an ordinary cat. The 
cat quickly grabbed the mouse and 
started to devour it. The same cat 
was then ostensibly spraved with an 
aerosol such as described by the General 
and given another mouse. On _ the 
first pass the cat just looked at the 
mouse. The second time around the 
cat backed away. Then the mouse 
brushed against the cat and the cat 
jumped back in what appeared to ‘be 
great terror. There was no indication 
given, however, that the aerosol bomb 
was ready to replace the more conven- 
tional warhead in ballistic missiles. 

Dr. Norris E. Bradburv, director of 
Los Alamos Scientific Laboratorv, men 
tioned the nuclear rocket propulsion 
program in his discussion of the labora- 
tory and the different projects it is 
involved in. Originally, Los Alamos 
research on this program was concerned 
chiefly with high temperature and very 
pure materials. Then they decided to 
probe the feasibility of nuclear pro- 
pulsion for rocket systems. This led to 
the conclusion that nuclear rockets were 
best suited for large payloads and long 
range missions and that for Atlas-tvpe 
missions, chemical rockets were still to 
be preferred. 
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Little Radiation Data Gained from Pioneer 


By Philip J. Klass 


lowa City, lowa—Analysis of data 
from Air Force’s Pioneer | moon shot 
revealed instrumentation troubles that 
have dashed hopes that the 75,000-mi.- 
high probe would provide extensive new 
information on the intense “‘van Allen” 
radiation belt surrounding the earth, 
University of Iowa scientists sav. 

What meager information has come 
out of the Pioneer data appears to con- 
firm radiation intensities experienced by 
carlier Explorer satellites and to force 
upward revision of the intensities first 
reported from quick-look analysis of 
Pioneer data. 

Loss of pressure in the ion chamber 
used to measure radiation (AW Nov. 
17, p. 30), which dropped from 200 to 
20 psi. between original manufacture 
and launch, reduced the device's sensi- 
tivity by a factor of 10. This was not 
discovered until after the launch, and 
further leakage may have occurred dur- 
ing flight, according to Carl Mcllwain, 
of the University of Iowa. 

Difficulties in tracking Pioneer with 
the British radio telescope at Manches- 
ter during the first 10,000-mi. of the 
flight has so far made it impossible to 
extract usable radiation data for this 
critical portion of the mission to deter- 
mine location of peak radiation inten- 
sity, MclIlwain says. Space Technology 
Laboratories is attempting to extract 
useful information from data during 
this interval. 

Lowest authenticated data is at an 
altitude of 11,000 mi. where radiation 
intensity was about five roentgen per 
hour based upon ion chamber pressure 
of 20 psi. at the time of launch. (Max- 
mum safe weekly dosage recommended 
by Atomic Energy Commission is 0.3 
roentgen.) At 18,000 mi., radiation in- 
tensity had fallen below the signal 
threshold of the ion chamber which is 
approximately one roentgen per hour. 

Although direct comparison of data 
from Pioneer and the Explorers is im- 
possible because of different types of 
radiation instrumentation carried, Pio- 
neer did encounter slightly lower levels 
than the Explorers. However, Pioneer's 
trajectory took it into the higher lati- 
tudes where current theory of radiation 
distribution predicts that intensities will 
be lower. 

In Chicago, University of Iowa’s Dr. 
James van Allen, in summarizing results 
of Explorer I, III and IV radiation 
data to the American Physical Society, 
said, “it appears likely that many im- 
portant geophysical phenomena are 
intimately related to the reservoir of 
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charged particles found trapped in the 
cuter reaches of the earth’s magnetic 
field.” He cited these examples: 

e Radiation belt may be the “seat” of 
a distributed ring current that encircles 
the carth. Perturbations of the radia- 
tion belt, due to the arrival of fresh 
solar plasma, may be directly responsi- 
ble for magnetic storms which badly 
disrupt radio communications, but no 
detailed study of this has vet been made. 
¢ Atmospheric heating of all latitudes 
may be the result of steady leakage of 
these charged particles from the radia- 
tion belt ito the earth’s atmosphere. 

Van Allen said it was too early to 
attempt a definitive statement as to 
the composition of the radiation and 
its energy level spectrum, although it 
oo reasonable to assume that 
clectrons and protons are the principal 
components. However, he said Ex- 
plorer IV data suggests the possibility of 
another component that is considerably 
more penetrating than the radiation 
found at low altitudes in the auroral 
zone (AW Aug. 15, p. 32). 

This more penetrating radiation 
might be a form of X-ray (Bremsstrah- 
lung) produced by electrons stnking 
the material surrounding the satellite 
radiation detectors. Additional flights, 
using more elaborate instrumentation 
such as magnetic spectrometers, will 
be required to determine physical na- 
ture of the radiation in order to estab- 
lish its origin, van Allen said 

Investigation of the low-frequency 
electromagnetic radiation above the 
“F” region which can be expected 
from the electron components of the 
radiation that spiral back and forth 
along the earth’s lines of magnetic 
field may also help establish nature 





USSR Concurs 


Moscow-Sputnik III 
and Soviet scientists’ theories on the 
intense radiation belt surrounding the 
earth appear to agree closely with those 
reported by U. S. scientists, based on 
recent article in the Soviet press. Like 
the U. S., the Soviets report the earth’s 
magnetic field retains the radiation 
which is several thousand times more 
intense than cosmic rays and increases 
sharply with altitude and is most intense 
in equatorial zone. Russians also see 
direct connection between radiation 
belt, or “halo” as they call it, and the 
“Polar (Northern) Lights.” Russian ar- 
ticle does not credit U. S. “grapefruit 
satellites” with discovering cadiation belt, 
but Soviets do not claim credit. 


measurements 











and energy spectra of the radiation 
belt, van Allen added. 

Van Allen advanced the idea that 
the composition and energy spectra of 
the radiation will vary with its latitude, 
longitude and altitude. 

Due to eccentricity and shape of the 
carth’s magnetic field, the radiation belt 
will be most intense at lower latitudes 
and at a longitude corresponding to the 
mid-Atlantic Ocean. There is a sys 
tematic drift in longitude of the trapped 
particles, with the clectrons moving 
east and the protons moving west. 
(Period of drift for 1 Mev electrons at 
a geomagnetic latitude of 45 deg. is 
about 30 min 

Van Allen believes leakage of pro 
tons from the reservoir of trapped 
particles results primarily from loss of 
energy by collision, while the dominant 
loss of electrons is due to atmospheric 
scattering 

There appears to little doubt that 
the aurora borealis is a visible mani- 
festation of radiation that leaks into 
the carth’s atmosphere at high latitudes 
where the earth’s lines of magnetic 
torce converge. For one thing, the 
radiation belt ippears to terminate at 
about the same latitudes as the auroral 
zone begins. Also, nature and intensity 
of radiation measured by Explorers re- 
sembles that which was round at lower 
altitudes in the auroral zone, van Allen 
reported. 

There appears to be correlation be 
tween intensity of radiation at lower 
fringes of the van Allen belt and the 
magnetic and ionospheric activity which 
also affects the auroras 

Van Allen restated an earlier theory 
that particles that leak through the 
magnetic field into the earth’s atmos 
phere are periodically replenished by a 
new batch of plasma from the sun 
Arrival of a new batch of gas distorts the 
earth’s magnetic field at high latitudes, 
allowing increased radiation leakage into 
the earth’s atmospher« 

Higher radiation leakage at the high 
latitude fringes of the belt appears to 
cause sufficient atmospheric heating to 
increase atmospheric pressure which, in 
turn, pushes outward the edges of the 
belt. If contours of constant radiation 
intensity are plotted, this results in 
horn-shaped projections at high lati 
tudes. 

Because the portion of the atmos 
phere which is ionized is laterally con 
strained by the earth’s magnetic field, 
it is possible that there are plumes of 
ionized terrestial gas extending out into 
space like those observed in the sun's 
the earth’s atmosphere 
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Rocketdyne Tests Jupiter Liquid Engine 
Liquid propellant rocket engine for Jupiter intermediate range ballistic missile is hot fired 
in production test at the Neosho, Mo., plant of Rocketdyne Division of North American 


Aviation 


Rocketdyne is now delivering the Jupiter engines from its production line to 


Chrysler Corporation in Detroit for installation in the IRBM. Rocketdyne also produces 


engines for Thor IRBM at the Neosho plant. 


News Digest 





Joint Chiefs of Staff are weighing th« 
possibility of merging the global com- 
munications network planned by each 
of the three services into a single inte 
grated effort managed by a joint service 
croup. Army's proposed network is 
known as UniCom; Air Force’s network 
carries the project designation 456-L. 
\rmy is pushing for joint service effort, 
but Air Force is cool to the idea since 
it anticipates enough problems in co- 
ordinating the diverse needs of its own 
commands. Air Force is proceeding with 
1 modest “Quick Fix” program to im- 
prove its present system and complete 
change-over to single side-band. Jndus- 
try bids on “Quick Fix” are due this 
month. 


Westinghouse Electric, North Amer- 


ican Aviation’s recommended choice 
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for development of electronic counter 
measures subsystems for the B-70 Mach 
3 bomber, has been rejected by Wright 
Air Development Center following 
similar action on two subsvstem con- 
tractors sclected for its F-108 (AW Dec 
1, p. 30). Other bidders for B-70 elec- 
tronic countermeasures are two tcams, 
one headed by General Electric, the 
other headed by Radio Corporation of 
America. 


U. S. Navy last week commissioned 
the USS Observation Island, a 17,600 
ton ship specially modified for firing 
Polaris test missiles. The ship will op- 
crate out of Cape Canaveral, Fla., and 
will report test firing data to Lockheed 
Missile Systems Division, Polaris prime 
contractor. 


Allison Division of General Motors 
Corp. and Cornell Aeronautical Labora- 
tory are participating in a joint program 


of advanced missile and weapon system 
studies. As a first step, a group of Alli 
son engineers will receive training at the 
laboratory in analysis and design prob 
lems of surface-to-surface missile sys 
tems 


Northrop Aircraft Inc. received its 
first USAF production order for T-38 
supersonic trainer airplanes. The $16, 
926,000 contract is initial funding for 
manufacture of T-38A’s, first production 
model of the twin-ject trainer 


Ballistic 


a design 


Air Materiel Command's 
Missiles Center has awarded 
contract for missile launch complexes 
to Stearns-Roger Mfg. Co., Denver, 
Colo. Contract is for architectural and 
engineering services for launching com 
plexes at Francis Warren AFB, Chey 
enne, Wyo 


British Labor Party request for a com 
mittee to check on contraction of Brit 
ain’s aircraft industry last week was 
refused by Aubrev Jones, Minister of 
Supply, although the party is pressing 
for a debate on the subject. In addi 
tion, 70 Conservative members of Par 
liament have asked the government to 
“prevent sale to foreign powers of out 
standing aeronautical inventions.” Spc 
cifically mentioned Fairey Avia 
tion’s report that it may have to seck 
outside support for its Rotodyvne VTOI 
aircraft (AW Dec. 1, p. 34). 
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and air conditioning 
systems for North American B-70 Val 
kvrie bomber and F-108 interceptor 
will be developed and manufactured by 
Hamilton Standard Division of United 
Aircraft Corp., at Windsor Locks, 
Conn. The two aircraft, which will 
operate at speeds of about 2,000 mph., 
will be subjected to temperatures as 
high as 600F, Hamilton Standard en 
gineers said. 


Pressurization 


U. S. Air Force has contracted with 


Bell Aircraft Corp. Avionics Division 
to build an advanced version of Bell’s 
1utomatic landing svstem, using radar 
to track a signal emitted from an air 
plane. New svstem will be capable of 
automatically landing 120 planes per 
hour, according to Bell, and involves 
sending flight path information on the 
radar beam, instead of by radio, as in 
the original version 


Sales of $27,108,550, highest in his 
tory of Piper Aircraft Corp., are re 
ported for the fiscal year ending Sept 
30, compared with $26,615,790 for 
Fiscal 1957. Net income for Fiscal 
1958 was $2,188,336 compared with 
$2,721,681 for Fiscal 1957, drop being 
accountable to cost of getting new 
Comanche in production, Piper has 
noted. 
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NEW! 
all electronic 


A-D converters 
and 


digital voltmeters 


for medium and high speed applications 


— 
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ee sy ~ — 


POWER UNIT 


Both the 7000 and 8000 Series develop voltage state BCD 
outputs for data recorder entry. Standard code is 2, 4, 2,1; 
other codes available on special order. 


Write today for complete engineering specifications 


new series 
of advanced 
instruments 


The 7000 Series 


for high-speed conversions. 
Up to 1000/second + 1 
megohm input impedance 
* Automatic polarity «+ 3- 
and 4-digit models + Sensi- 
tivity and resolution 0.01% 
+ Transistorized logic 
circuits « Transistorized 
direct-reading indicators. 


The 8000 Series 


for medium-speed conver- 
sions * Maximum balance 
time 100 milliseconds + 1000 
megohms input impedance 
at balance + Automatic 
ranging * Automatic polarity 
+ 4-digits « Sensitivity 

and resolution 0.01% *+ 
Totally transistorized. 


3540 Aero Court 
San Diego 11, California 
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The Boeing 707 jet airliner towers over Shell's jet fuel truck 


AeroShell Turbine Fuels for the Jet Age 


. 
‘The Boeing 707—America’s first jet airliner scheduled for 
passenger service is ushering in the commercial Jet Age. —_ 

Ready to serve these new jets wherever they fly are “PUELING rm oe sens 
AeroShell Turbine Fuels developed especially by Shell THE 4 
to meet the exacting requirements of this new Jet Age. BOEING P. 
Shell—largest supplier of commercial jet fuels and , 
aviation gasolines in the U.S.A.—guards fuel quality 
by special handling techniques developed in Shell's 
unique AeroShell Turbine Fuel Equipment Laboratory. 


SHELL OIL COMPANY 


50 WEST SOth STREET, NEW YORK 20, N. Y. 
100 BUSH STREET, SAN FRANCISCO 6G, CALIF. 








The first five CL-28's of the Royal Canadian Air Force. The 
CL-28 is the world’s most formidable submarine hunter killer. 


CANADAIR CL- y 8: the answer to the submarine menace 


Summer, 1958—In ceremonies 
attended by Senior Air Force and Navy 
officers of Canada and the United States, 
Canadair CL-28’s (above) 
formally entered squadron service with 
Maritime Air Command of the 
Royal Canadian Air Force. CL-28’s provide 
a new dimension of sea-safety and 
will meet or surpass the anti-submarine 
warfare requirements of friendly countries. 
They go into service after having 
been subjected to exhaustive and severe 
tests and trials under all climatic conditions. 


now in service 


The Canadair CL-28 is the world’s newest long range aerial 
counter weapon against submarines. It was designed specifically for 
military planners who must think in terms of submarines that can 
emerge from off-shore ocean depths and launch atomic warhead 
missiles against targets hundreds of miles away. The CL-28 deals 
with the menace, and provides the capability of destroying them 
far out at sea, before their vehicles of destruction can be launched. 

CL-28’s are intended primarily for deep ocean coverage 
anywhere in the world and are capable of more than 20 hours 
endurance on patrol. They carry the most comprehensive collection 
of electronic and other detection equipment ever assembled into 
one aircraft. Once contact is made, torpedoes, depth bombs and 
other offensive weapons are released. 

The Canadair CL-28 is now in service with Canada’s Maritime 
Air Command and is in continuing quantity production. It offers 
any country materially increased anti-submarine capability. We 


invite inquiries, 





@ CANADAIR., _ 


Limited, Montreal, Canada 


« Aircraft +« Guided Missiles 


* Research and Development + Nuclear Engineering 


CANADAIR IS A SUBSIDIARY OF GENERAL DYNAMICS CORPORATION 
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Labor Fight Centers on Third Crewman 


Eastern Air Lines, engineers deadlocked on issue as 
» eng 
federal courts consider Eastern-American injunctions. 


New York—Third crewman issue re 
mained last week as the heart of the 
struggle between strike-bound Eastern 
\ir Lines and its flight engineers de 
spite a legal shift to other issues in the 
walkout. 

How bitter the fight threatened to 
become was indicated by Flight Engi- 
neers International Assn’s. intent to ac 
cept help from James Hoffa’s teamsters’ 
union if the airlines resumed operations 
without its FEIA engineers. 

Eastern, after two attempts at media- 
tion and further offers to the engineers, 
said it would have to seek other means 
of operating its business “if we cannot 
deal with the flight engineer representa- 
tive in any of the ways normally em- 
ploved and contemplated by law.” 


Out on Technicalities 


Che engineers, enjoined by a federal 
judge at Miami from striking on the 
crewman issue, remained out on what 
appeared to be technical strike issues of 
wages and working conditions. Mean- 
while they planned to appeal the injunc- 
tion covering the third man factor. 

Another = strike-threatened carrier, 
American Airlines, argued last week be 
fore a federal judge in New York for an 
injunction against an Air Line Pilots’ 
Assn. walkout, stopped temporarily by 
a restraining order issued Nov. 24. 
American blamed the situation squarelv 
on the crewman issue, but the pilots’ 
union denied it involved. Air- 
line also is asking damages from ALPA 
of $90,000 a dav for lost business due 
to the strike threat and will raise the 
figure to $850,000 a dav if a strike is 
effected 

l'rans World Airlines expected to re- 
sume operations today after reaching 
agreement with its mechanics to end a 
strike that began Nov. 21. Airline’s In- 
ternational Assn. of Machinists person- 
nel settled for increases of 44 cents over 
| three-vear period. 

Eastern said that, contrary to indus 
try rumors, it was not training pilots as 
engineers or hiring replacements for its 
engineers. But it cited its obligation to 
other employes, stockholders and the 
public and advised its engineers “we 
cannot sit idly by while vour committee 
spurns every effort to reach a fair and 
just solution” of the dispute. 

An engineer spokesman told Avta- 
rion Week that the engineers saw no 
immediate need for financial aid from 


was 
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the teamsters, as offered by Hoffa. In 
the event of operation by Eastern with 
out FEIA, the spokesmen said, the 
union would call for Hoffa help on a 
local basis 

An example of such help would be 
halting gasoline deliverics by teamster 
personnel. 

Eastern’s mechanics also are on strike 
but continuing. Its 
stewardess members of Air Line Stew- 
ards and Stewardesses Assn. are re 
garded by the airline as on strike, al 
though ALSSA denies that thev are 

Ihe airline estimates the loss of 
wages and salaries by strike-idled em 
ploves at $8.5 million monthly All 
Eastern’s management personnel took 
a voluntary 25% pav cut for the dura 
tion of the strike 

Most TWA emploves not laid 
including all management and 
personnel, drew a flat 


negotiations are 


supe! 
VISOF\ S30 

month as their pay during the strike 
Exceptions were about 
personnel of other than U. S 
ality of the expensive com 
plications involved in changing their 
pay scales. TWA estimates revenuc 
of $750,000 a dav during the 
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American’s Crews 


American Airlines pilots have re- 
ceived ‘a letter from airline president 
C. R. Smith expressing belief that con 
tract issues of money, working rules and 
conditions could be negotiated to an 
agreement. 

“I would guess that our 
problem is crew complement,” Smith 
wrote the airline’s pilots. “We do not 
believe that a third pilot in addition to 
the flight engineer is required—and we do 
not feel that either you or we are bene- 
fited by spending money to teach the 
flight engineer to operate a small single 
engined airplane.” 

Regarding the pilot union’s “inflexible” 
stand on the crewman issue, Smith said 
“. . . it would not surprise me if Ameri- 
can pilots were asked to ‘carry the flag’ 


only real 


on this issue irrespective of what your 
personal viewpoint is.” 
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hadn't appeared at the mecting. 

“In other words,” Judge Bryan com- 
mented, “ALPA was sitting in Chicago 
waiting for American and American was 
sitting in New York waiting for ALPA 
. .. | cannot say too strongly how silly 
the public and the court regard the per- 
formance of both parties.” 

Judge Bryan said he granted the re- 
straining order solely because there 
seemed to be a substantial question as 
to whether there had been compliance 
with all provisions of the Railway Labor 
Act. An important question raised by 
the proceedings, he noted after the ar- 
gument, was the exact definition of 
compliance or non-compliance, and the 
proof of same. 

ALPA counsel Henry Weiss raised a 


Gulf Widens Between CAB, 


By William H. Gregory 


New York—How fast the gulf is wid- 
ening between the financial community 
and the Civil Aeronautics Board was 
indicated last week by a report from the 
Aviation Securities Committee of the 
Investment Bankers Assn. of America 
1eiterating a call for overhaul of airline 
regulatory policies. 

This report followed a talk by CAB 
member Louis J. Hector to the New 
York Society of Security Analysts in 
which he defended CAB policy in the 
face of some skeptical questions and 
asserted that CAB’s objectives included 
a regulatory climate giving airline man- 
agements freedom to solve their own 
problems. 

But it was this last point—the amount 
of policy making leeway actually held 
by airline executives—that came in for 
repeated criticism by the Investment 
Bankers’ committee. 

Che. committee report also covered 
the manufacturing industry, especially 
pointing out its problems with renego- 
tiation and reductions in progress pav- 
ments. The report noted that the prob- 
lems of the airlines and manufacturers 
interlocked to some degree, the air- 
lines’ difficulties in financing jet trans- 
port purchases being transmitted to the 
manufacturers who have not yet te- 
covered their development outlays on 
a cash basis. “At worst,” the report 
said, “it (the aircraft industry) may 
face an unreimbursed investment in 
this program over $1 billion, almost 
equivalent to the total 1957 capitaliza- 
tion of the 12 major airframe manu- 
facturers.” 

Fundamentally, the report delivered 
to the annual convention of the Invest- 
ment Bankers at Miami Beach, Fila., 
did not differ greatly in basic analysis 
but from last year’s report to the same 
convention, the report this year was 
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broad issue in challenging the court's 
jurisdiction or power in the case. He 
doubted that labor legislation had given 
the court power to enter the dispute at 
all. Another objection involved the 
Norris-LaGuardia Act, which Weiss 
said left the court without power to 
issue an injunction in a major labor dis- 
pute. Judge Brvan reserved decision on 
these points, and on one involving 
venue (laving the place for the proceed- 
ing), but found no merit in several 
technical objections raised by Weiss as 
to the filing and serving of the com- 
plaint. 

Today was the deadline for American 
and ALPA to file additional material in 
the injunction hearing. No date has 
been set for Judge Bryan’s decision, 


much less muted in its criticism of 
CAB and much more detailed in spe- 
cific points of conflict. These included: 
e Rate making. “CAB historically has 
based its rate decisions upon a fixed 
maximum allowable return based upon 
those portions of original straight line 
depreciation which the board chose to 
recognize,” the report said. “This 
(public) utility analogy is completely 
inapplicable in view of the intense com- 
petition, volatile earnings, high capital 
turnover, rising reproduction costs and 
high obsolescence factor within the in- 
dustry.” 

@ Fare increases. Despite industry warn- 
ings of financial need, the report said. 
CAB delayed initiation of the General 
Passenger Fare Investigation, only 
grudgingly departed from an untenable 
position against granting temporary 
fare increases. 

¢ Competition. In the 50 heaviest 
traveled domestic markets, the report 
said, competition has increased 50% 
since 1955, with the average number 
of competing carriers per market raised 
from 2.0 to 3.0. 

“The individual airline,” the report 
continued, “faced with CAB-decreed 
ever-expanding compctition, has been 
forced to a series of uneconomic policies 
-overexpansion of scheduling, capacity, 
advertising—just to hold its share of an 
increasingly fractionalized market.” 

To offset declining earnings and fall- 
ing load factors, airlines have tried 
mergers and equipment exchanges, the 
report said. Though CAB did not block 
the most recent—the National Airlines- 
Pan American proposal—the Board does 
not appear to have defined any long 
term merger policy the Investment 
Bankers’ committee feels might aid 
management. 

e Management freedom. The commit- 
tee applauded as an airline victory for 
more management freedom the Su- 


which time after noon 
today. 

In asking judgment of $90,000 a day 
tor the strike threat damage, American's 
complaint maintained that “as a direct 
and proximate result of the illegal ac- 
tion of defendants in calling, enmcourag- 
ing, sponsoring and threatening a strike 
and issuing news releases . . . plaintiff 
has suffered, as defendants well knew 
it would and intended it should suffer, 
a substantial damage.” The airline said 
it was unable to assure holders of reser 
vations or shippers that transportation 
would be forthcoming, and that the 
publicity caused large numbers of can 
cellations. It also cited extraordinary 


an come any 


expenses in overtime work and loss of 
good will and reputation. 


Financiers 


preme Court decision which in effect 
field CAB had no authority to control 
airline depreciation practices. But the 
report criticized other CAB practices 
as encroachment in this area. Specifi 
cally it mentioned CAB disallowances 
of various airline expenditures in such 
categories as maintenance, fiving ex 
pense, ground and administrative cx 
pense in its investigation of passenger 
fare levels. 
¢ Regulatory climate. Financial prob- 
lems of the airlines in part are a result 
of unfavorable regulation by CAB and 
in part the inherent consequence of a 
highly competitive industry engaged in 
massive reinvestment during a lull in 
the growth cycle, the report asserted 
The size of this program between now 
and 1962 was placed at $2.6 billion, or 
three times book equity, twice total 
capitalization and 57 times the net in 
come of the carriers for 1957 

“CAB rate and depriciation policies 
place in jeopardy the $1.2 billion which 
the airlines project they might reason 
ably raise from internal sources,” the 
report said. “Of the $1.4 billion ex 
ternal capital requirements, some $510 
million remained unfinanced as of earl; 
November. The unfavorable regulators 
climate of the CAB as well as the un 
favorable financial returns of the car 
riers have combined to reduce most air- 
lines’ investment status at their moment 
of greatest investment need. 

“Most airlines will find both 
and dilution from equity financing very 
high until earnings reduce their down- 
ward trend and reattain levels justifving 
risks of the industry. Some airlines now 
are in technical default on present bor- 
rowings. And the high levels of present 
debt in many instances prevent new 
borrowing in the absence of additional 
equity investment.” 

The report asserted that recent CAB 
policies were producing exactly the op- 


cost 
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posite effect to what the Board was 
charged to do in the Civil Aeronautics 
Act of 1938. The committee repeated 
as a “matter of greatest urgency” its 
recommendation last year: appointment 
by the President of an individual to 
make a complete review of the Act and 
CAB procedures under the Act in order 
to re-establish constructive guide lines 
for regulation of the industry. 

rhe less restrained report grew out 
of this sort of reasoning: a year has 
passed since the previous report pointed 
out the financial problems of the in- 
dustry, yet nothing has happened. 
Financial men don’t as a rule feel 
public attacks are the way to get things 
done so the stronger tone of this year's 
report is an indication of their concern. 

Despite the tenor of this report, 
which indicates the frame of mind of 
Hector’s Wall Street audience, most 
analysts felt Hector made an excellent 
appearance. However, most felt also 
that his attitude of reasonableness was 
not typical of the Board and that some 
of his opinions reflected CAB staff work 
that was subject to debate. CAB mem- 
bers previously had shown reluctance 
to appear before the Security Analysts 
(AW Oct. 6, p. 49). 

Hector expounded CAB policy as 
designed to protect interests of both 
the public and the industry. Airline 
managements, he said, have had less 
and less detailed supervision from the 
Board as subsidies have been eliminated. 

“It is my firm belief,” he said, “that 
the amount of detailed government 
regulation required is almost in inverse 
proportion to the amount of competi- 
tion in the industry. I agree in general 
that there ought to be less control of 
fares with increasing competition. But 
an airline can’t come before the Board 
one day asking for less control of rates 
and the next day come back complain- 
ing about unfair competition or rates 
or service.” 

Hector stressed the need for airlines 
tc tap the mass market to fill jet trans- 
port seats. 

Many new discounts and many new 
process experiments are possible under 
present laws, he said, adding: “Some 
fares can be lowered and some may have 
to be raised. All these are problems of 
airline management and it is our duty 
to provide a regulatory climate in which 
managements can solve their own 
problems.” 

In the question period that followed, 
Hector was asked what the CAB’s atti- 
tude was toward mergers. Reflecting 
the Investment Bankers’ report, Hector 
indicated that, as of the moment, it 
would depend on the individual factors 
involved. Some of the more pointed 
questions: 
eCAB comment following the Su- 
preme Court decision on depreciation 
sounded as if CAB was overruling the 
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Court. Is _ that CAB’s attitude? 
Hector denied this and replied that 
the Board did feel it needed a common 
depreciation system to deal with all 
carriers on the same basis. But he did 
not feel this system should have to be 
followed for tax purposes or Securities 
and Exchange Commission filings. 
@ Northeast Airlines’ return to subsidy 
raised the question: Does the Board 
believe CAB should subsidize competi- 
tion? 

There have always been periods when 
subsidized airlines have competed 
against nonsubsidized carriers, Hector 
said, and he indicated this period of 
transition to jets might be another. Un- 
der the Act, he pointed out, the Board 
has no alternative but to pay the car- 


rier enough to break even if the carrier 
is operated honestly and efficiently. 
els the Board interested in a financi- 
ally healthy industry or is it using its 
quasi-judicial role to protect the pub- 
lic from a too profitable industry? 

Hector replied that the aims of serv- 
ing the public interest and providing a 
healthy industry are not incompatible 
and he stressed the need for a financially 
healthy industr\ 

Asked by Aviation Weex after the 
meeting whether he considered the in 
dustry financially healthy now, he an- 
swered: “Well—the third quarter 
looked awfully good.” He added that 
he was impressed also by the progress 
had making in getting 


airlines been 


their jet equipment programs financed 


CAB Counsel Proposes Rejection 
Of Eastern Petition on Northeast 


Washington—Civil Acronautics Board 
attorneys last week proposed rejection 
of an Eastern Airlines request that the 
Board investigate the possibility of 
eliminating Northeast Airlines from the 
New York-Florida market. Eastern has 
asked the Board to consolidate such an 
investigation with the current Pan 
American-National lease investigation 

Noting that the Board is attempting 
to expedite the Pan American-National 
case, CAB’s bureau counsel said East 
ern’s petition, if the CAB should decide 
to investigate Northeast, would trans- 
form the investigation of the joint 
airline lease agreement into a route 
proceeding, broadening its scope and 
delaying the outcome of the Board's 
final decision. 

Pan American and National filed 
immediate protests to Eastern’s pro- 
posal and the airline’s allegation that 
the joint agreement between the carriers 
is a direct result of third-carrier com 
petition in the New York-Florida mar 
ket (AW Dec. 1, p. 38). 

National, however, agreed with an 
Eastern proposal filed last week with 
the Civil Aeronautics Board that the 
Board investigate the possibility of 
eliminating or curtailing the authority 
of Northeast Airlines as a third carrier 
in the market. National carefull 
pointed out that its agreement on this 
point was conditioned on the investiga 
tion being conducted as a_ separate 
proceeding and not as part of the 
current Pan American-National Lease 
Investigation as suggested by Eastern 

While admitting its revenue losses 
from Northeast competition were “pain 
fully true,” National flatly denied alle- 
gations by Eastern that G. T. Baker, 
president of National, had ever stated 
that the airline would “sell out” to 
Pan American if Northeast were given 


the authorization for a New York-Flor- 
ida route 

Eastern’s arguments to include an 
investigation of Northeast in the Pan 
American-National Case, said National 
attorneys, are based on the “false prem- 
ise” that National would sell out to 
Pan American, whereas National had 
stated only that completion of the 
agreement with Pan American would 
help offset losses resulting from North- 
east competition. Consolidating the 
two issues would only complicate the 
work of the CAB and unnecessarily 
delay any final decision, said National 

Pan American characterized the East 
ern “‘sell out” charge as “offensive and 
misleading” and told Board 
that Eastern apparently thought that, 
if Northeast were removed from the 
New York-Florida market, National 
would regain such strength that it 
might not need or want any agreement 
with Pan American 

Northeast attornevs also denied ani 
connection between the airline’s ac 
quisition of a Florida route and asked 
dismissal of the Eastern petition on 
grounds that CAB lacks jurisdiction 
to change Northeast’s operating author 
ity in the New York-Flonda market 
before its authorization expires in 196] 
The Carrier ilso that “Na 
tional runs instinctively and headlong 
into the waiting arms of Pan American 
whenever threatened with financial dif- 
ficulty.” 

Northeast further claimed that East 
ern had overscheduled and added too 
many extra flights to beat competition 
on the New York-Florida route during 
the past two years. In March of 1956, 
Eastern offered 1,968 daily nonstop 
seats on this route as opposed to 2 
for the same month of this year, North 
east said 


members 


observed 


,O9U 





Critical Airway Gaps Remain in Far East 


By L. L. Doty 


Bangkok—Despite rapid development 
of air navigation facilities throughout 
the Far and Middle East during the 
past two vears, dead reckoning is still a 
navigational rule of thumb on many 
routes in these two areas. 

Critical gaps in the projected chain 
of airways facilities are being filled as 
rapidly as the present Civil Aeronautics 
Administration's technical assistance 
program permits. However, inability of 
local governments to maintain and im- 
prove the equipment has hampered the 
full development of effectively-linked 
navigational aids. 

In some areas, particularly in the 
Middle East, political unrest has blocked 
progress toward the establishment of 
even basic airways. As a result, no CAA 
technician working in these areas is will- 
ing to set a target date as to when the 
airways connecting the U. S. West 
Coast with the eastern Mediterranean 
seaboard will be fully implemented or 
operated without some CAA support. 

The CAA program calls for aid in in- 
stalling the equipment and the training 
of native personnel followed by a grad- 
ual phasing-out of CAA participation. 
Unfortunately, the phasing-out stage 
seldom materializes despite the success 
CAA’s mission teams have met in lay- 
ing the groundwork. 

In many instances, personnel who 
have been trained by the CAA are lured 
away from the relatively low-paying gov- 
ernment jobs to private industry which 
is always eager to latch onto trained 
technicians, a rarity throughout this 
part of the world. Consequently, CAA 
officials here see no real end to their 
training efforts. 


Need for CAA Aid 


Many governments are incapable of 
improving equipment to keep pace with 
the technical progress of air transporta- 
tion and need the CAA assistance as an 
insurance against obsolescence. The $8 
million airport and navigation aid proj- 
ect completed in Manila 10 years ago 
under the guidance of CAA assistance 
now requires the skills of another CAA 
mission to update the facilities and 
bring a halt to the gradual airport de- 
terioration that has set in since the 
original CAA team left. 

Nevertheless, navigation on interna- 
tional flights throughout the area is ac- 
complished with a minimum of inci- 
dents and an outstanding safety record. 
At Don Muang airport here, naviga- 
tional aids include a VOR, non-direc- 
tional radio beacon, DME and VHF 
direction finder, making it one of the 
best equipped fields in this part of the 


Far East. 
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With two runways, 9,840 ft. and 
7,360 ft. in length, it also is an impor- 
tant navigational link on the east-west 
route which is forced to swing south- 
ward in an arc through here because 
of the ban against flying across Com- 
munist China borders. 

However, choice of routes between 
Beirut and Karachi varies according to 
the political climate of the area. What- 
ever the route, flight operations are con- 
ducted without the benefit of naviga- 
tion aids over most of Iran, Afghanistan 
and Pakistan: A recently installed VOR 
at Karachi is now in operation, although 
it has not been flight checked, and is 
serving as a vital link on this route. 


Dead Reckoning 


From Istanbul to Delhi, aircraft also 
operate under dead reckoning proce- 
dures via Teheran and Kandahar in 
Afghanistan, where a modern interna- 
tional airport is scheduled for comple- 
tion by 1960. The present runway has 
been extended in cooperation with a 
CAA mission to 6,725 ft. 

Alternate airport at Kabul, capital of 
Afghanistan is a dirt field with a cleared 
runway 4,700 ft. in length. The Rus- 
sians are building a large military field 
north of the city. It is quite possible 
Aeroflot, the Soviet airline, may use this 
airport as a refueling point on its Mos- 
cow-Delhi run. Both Aeroflot and Air- 
India International now stop at Tash- 
kent on the route. 

Problem in Afghanistan has been the 
training site for native technicians. One 
of the CAA’s largest missions is now 
based in the country in hopes of creat- 
ing competent staffs to handle newly in- 
stalled ground facilities. The Russians 
have undertaken a similarly large tech- 
nical assistance program, although the 
two groups seldom, if ever, come into 
contact with one another. 

Pan American World Airways main- 
tains a team of technical assistants to 
back operations of the Afghan airline, 
Ariana, and International Civil Avia- 
tion Organization is also providing tech- 
nical help in the country. Despite this 
volume of assistance, most technical 
functions are still handled by foreign- 
ers although a few natives are serving 
as copilots on Ariana. The carrier also 
is using Indian Sikhs as copilots. 

A total of 14 VORs are located in 
India and another installation is planned 
at Colombo, Ceylon, where a large 
airport project is underway. Runways at 
Bombay, Calcutta and Delhi—Palam 
Airport—have been extended and addi- 
tional extensions totaling 10,500 ft. at 
all three airports are scheduled for 
completion by 1960. 

A VOR is scheduled for East Pakis- 


tan but none are planned for Rangoon 
or Akvab where they are badly needed 
as navigational links across the Bay of 
Bengal between Burma and India. How 
ever, non-directional beacons and VHI 
direction-finding stations at these points 
permit instrument navigation into Bang- 
kok from Calcutta. 

VORS are planned by the CAA for 
Uboe in eastern Burma and Tourane in 
Vietnam. At present, the LF non- 
directional radio homer at Tourane 
and the beacon at Manila permit pilots 
to take a fix over the South China Sea 
en route to Hong Kong and to establish 
the “dog-leg’”” route necessary to avoid 
the Communist China island of 
Hainan. 

From Hong Kong, aircraft are now 
being routed westward to the southern 
foot of Formosa before turning north to 
Tokyo along the east side of the island 
as a means of avoiding any military 
activity in the Quemoy and Matsu areas. 


Formosan Facilities 


Formosa is equipped with three 
VORs but there are no aids available 
for commercial use on Okinawa al- 
though transport planes pass directly 
over the island. According to ICAO, 
only the Tapei-Kagoshima airway rc 
mains to be implemented in the Pa- 
cific region plan for oceanic control 
area service. 

ICAO reports that it has learned the 
delay in implementing this segment of 
the route is due to objections raised by 
military authorities because of the strict 
air defense identification zone require- 
ments. 

Japan is now operating all navigation 
and air traffic control facilities on its 
own, although the CAA retains a tech- 
nical mission in the country for the 
purposes of training and to assist in the 
development of an over-all civil aviation 
program. VOR and ILS equipment at 
the Tokvo airport are loaned by CAA. 

The CAA also retains a training pro- 
gram in the Philippines and a full mis- 
sion in Seoul. 

Funds for the CAA missions are 
granted by the International Coopera- 
tion Administration and devoted solel\ 
to the development of domestic airways 
and airports within each country desig- 
nated for the technical assistance. Facil- 
ities serving international operations are 
essentially a by-product of the joint 
CAA-ICA programs. 

CAA teams act in an advisory capac- 
ity and work side-by-side in the field 
with native technicians as the most ef- 
fective means of indoctrinating them to 
the jobs. Purpose of the program is to 
enable each country to become self-sus- 
taining in the performance of all navi- 
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Cities to Which Russia’s Tu-104 Has Flown 


Aeroflot, the Russian airline, marked the introduction of American turbojet-powered transports on scheduled flights with this map which 


shows that the Soviet Tu-104 jet transport has already distinguished itself as a world traveler. 


The cities shown were visited by at least 


one Tu-104 flight during the Russian jet’s first two years of regular service beginning Sept. 15, 1956 


BOAC Files for Bilateral Renewal 


gational and air trafic control functions 
required by the country. Missions nor- 
mally consist of about five members 
who are closely acquainted with the 
basic characteristics of the country to 
which thev.are assigned. 

Personnel chosen for CAA training 
must speak the English language since 
they are sent to CAA’s Oklahoma City 
training center for schooling. Person- 
vel so trained are returned to their na- 
tive lands to act as instructors in devel- 
oping a work core for air traffic control. 

Missions are operated under the sup- 
crvision of Joseph Tippetts, director of 
CAA’s office of air navigation facilities. 
In addition to the missions, the CAA 
maintains 27 international field offices 
throughout the world. Field offices, to 
which about 300 CAA personnel are 
assigned, are directed by Ray Malloy, 
chief of the CAA office of international 
cooperation. 

CAA has no say in the amount of 
money that will be devoted to aviation 
development. Funds for such purposes 
are allocated by the governments receiv- 
ing the aid from total amounts granted 
by ICA. Much of the maintenance costs 
for facilities and airports are covered by 
landing charges imposed by the local 
governments. 

Vhese charges varv widely. For ex- 
ample, landing fees here at the Don 
Muang airport for a scheduled DC-6 
in international service amount to 
$68.52 for day operations, $92.78 for 
night service. 
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Washington—British Overseas Air- 
ways Corp. application for a renewal of 
its foreign air carrier permit is regarded 
bv most U. S. flag carriers as a key issuc 
that could open the door of the U. S. 
domestic air market to at least 23 foreign 
airlines. 

As filed with the Civil Aeronautics 
Board, BOAC is asking a renewal of its 
present foreign air carrier permit along 
with an amendment that would allow 
the carrier London-to-Hong Kong au- 
thority via New York, San Francisco, 
Honolulu, Wake Island and Tokvo. 
Its application has followed closely on 
the heels of a similar application by 
Qantas Empire Airways to carry local 
trafhe between U. S. points on inter 
national flights (AW Oct. 20, p. 46) 
Granting of this right to the Australian 
carrier would allow Qantas to carry San 
Francisco-London passengers from San 
Francisco to New York where they 
could be connected with another car- 
rier, such as BOAC, to London. 

Although pressure has been brought 
by the British government for passage 
of the Qantas application, it is still 
awaiting a legal interpretation from the 
Civil Aeronautics Board’s general coun- 
sel who must decide whether the appli 
cation comes under the heading 
of Fifth Freedom rights customarily 
granted foreign carriers or the cabotag« 
principle which, in effect, restricts the 


carriage of domestic trafic within th 
borders of a country to that countr 
own carriers. Most observers feel that 
the BOAC filing raises the same juris 
dictional questions and will have to 
await Civil Aeronautics Board action in 
the Oantas case 

Air Transport Assn., filing in behalf 
of U. S. flag carriers objecting to th« 
BOAC application, has asked to be an 
intervenor in the ATA told the 
Roard approval of the application would 
not only divert trafic from 16 major 
U.S. carriers on 25 of the most profit 
able air routes but also would signal a 
flood of similar applications from an 
cstimated 27 foreign governments now 
possessing competitive rights for these 


Case 


route segments 


Passenger Carriage 


In particular, ATA charged that if 
BOAC is granted its requested amend 
ment, the carrier would concentrate 
on passenger carnage between points in 
the U. S. as opposed to its authority 
to carry between a U. § 
point and a foreign destination. The 
organization also said BOAC’s applica 
tion to Tokvo would not onl 
create a heavy trafic diversion from 
U. S. carriers but would 
question of proper interpretation of 
bilateral agreements between the U. S$ 
and Britain. 


Passe ngers 


serve 


pose tri 





HIGHEST PROFIT POTENTIAL 
EVER OFFERED 
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For most American carriers in the jet age, the new 
jet-prop Vickers Vanguard will offer a profit poten- 
tial at least 35% higher than that offered by any 
comparable aircraft. With economy class seating, 
profits at present fares can be up to 70% higher. 


The Vanguard is designed to give the greatest profit 
on those stage lengths most frequently flown—both 
domestic and international. It can serve the U.S.A.’s 
busiest air routes more economically than any other 
aircraft. 


LOWEST OPERATING COSTS. Recent airline studies 
showed that Vanguard direct operating costs (based 
on a 139-seat configuration and compared with 
economy class configurations in other craft) will be 
lowest of all competitive airliners—jet or piston— 
on stages from 200-2000 miles. And because of its 
operational flexibility on many of these routes, the 
Vanguard may well offer the fastest schedules. 


The Vanguard has many operational advantages. 
It presents no new A.T.C. problems or runway 
or noise handicaps. The large, well-balanced pas- 
senger /freight capacity makes it an off-peak money 
earner. Simultaneous on-and-off payload handling 
and over-all accessibility give extra-fast turn 
around. The proved reliability of Rolls-Royce jet- 
prop engines means top operating economy. 

But above all, no other jet age airliner has been 
developed from nearly as extensive a backlog of 
actual airline experience as the Vanguard—backed 
by over 1 }4-million Viscount flying hours world-wide 
with over 30 airlines. 

Fleets of 20 Vanguards each have already been 
ordered by TCA and BEA. For detailed figures and 
a cost analysis tailored to your operations, contact 
Christopher Clarkson, U.S. representative, 10 
Rockefeller Plaza, New York 20, New York. 
Phone: ClIrcle 7-3515. 


NEWEST FROM THE WORLD LEADER IN JET-PROP AIRCRAFT... 


YICKERS VANGUARD 


POWERED BY FOUR ROLLS-ROYCE TYNE ENGINES 
VICKERS-ARMSTRONGS (AIRCRAFT) LTD. © WEYBRIDGE, ENGLAND © MEMBER COMPANY OF THE VICKERS GROUP 





N.Y. Airways Studies Turbine Conversion 


By Glenn Garrison 


New York—New York Airways has 
its eye on several new helicopters now 
in the development stage, but a likely 
first move would be conversion of its 
present fleet from piston to turbine 
power, according to President Robert 
L. Cummings, Jr. 

Next round of equipment for the 
helicopter airline, which recently shifted 
from Sikorsky S-55s and S-58s to Vertol 
+4Bs, will come in 1960 if the company 
decides its best bet is “turbinized” Ver- 
tols. Flight testing of two small tur- 
bine engines, the General Electric 'T58 
and Lycoming T53, has been under} way 
for some months with Vertol airfrajnes. 

Present fleet of five single-piston-en- 
gined 44Bs is now coming out of the 
de-bugging stage, the airline says, and 
has presented no more problems than 
would normally be expected with a new 
aircraft. From a maintenance stand- 
point, the Vertols are neither better nor 
worse than the Sikorsky S-55s and S-58s 
they replaced. Utilization is about 4 
hr. 8 min. a day, the same as the Sikor- 
skys, and this could be increased if 
schedules required. Engine overhaul 


time is now up to 500 hr. and further 
improvement is expected. 
Cummings describes his airline as a 


“developmental laboratory” for com- 
mercial helicopter operation and notes 
that the Civil Aeronautics Administra 
tion also regards it as such. For this 
reason, it was important to gain as wide 

knowledge of existing and potential 
equipment as possible before going on 
to the next step in development. 

In this connection, New York Air- 
ways experts have been very close to 
the British Fairey Rotodyne program, 
although the aircraft is not a candidate 
for New York Airways routes in the 
forseeable future. Reason: the Roto- 
dyne is too big and too fast for the air- 
line’s present routes, with an average 
stage length of around 12 mi. Accord- 
ing to Cummings, forecast performance 
for the Rotodyne includes up to 200 kt. 
and capacity for over 50 passengers. 

The Rotodyne, because its operating 
principle differs from conventional heli- 
copters, offers a fruitful subject for 
study by New York Airways in working 
toward the development of an ideal 
craft for its routes. Extent of the 
manufacturer's cooperation can be seen 
in the fact that New York Airways’ 
chief engineer and maintenance super- 
visor recently spent 12 days “in over- 
alls” at Fairey’s plant looking over 
the Rotodyne development. 

Among the candidates that are in 
the running for New York Airways’ next 
move are the Sikorsky S-61, Vertol 
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107, Westland Westminster, and Sud 
Aviation’s new “Project 3200” triple- 
turbine craft (AW Dec. 1, p. 45). 
Present thinking is that if a suitable 
new helicopter is not available sooner 
than expected, the turbine-powered 
Vertol 44Bs would go into service in 
the summer of 1960, to be replaced 
around the summer of 1962. 

The ideal machine, which Cummings 
for some while has referred to as “Ship 
X,” would have a direct operating seat- 
mile cost of 10-12 cents, including de- 
preciation, insurance, fuel and oil, pilot 
pay and maintenance. 

Progress toward this goal can be 
seen in the figures Cummings cites for 
the helicopters thus far serving his air 
line: about 45 cents for the S-55 with 
five seats, 36 cents for the S-58 with 12 
seats, and under 30 cents for the 44B 
with 15 seats. The 44B, if “turbinized,”’ 
would bring this cost down to about 20 
cents, Cummings said. 

Manufacturers of all the new equip- 
ment claim to be within the “Ship X” 
costs, according to Cummings 

Use of the piston-powered 44Bs has 
increased New York Airways’ traffic vol 
umes. Passengers carried during the 
first 10 months of 1957 totaled 558,250 
for the same period of 19558, the total 
was 73,323. The Vertols went into 
service May of this vear. 


Operational Factors 


Passenger load factors for the first 
four full months of Vertol operation 
averaged 48.3%. Load factors with th« 
S-55s ran about 52% (with only five 
seats to fill); the S-58s averaged about 
40%. Cummings expects the Vertol 
load factor to reach 50-55% next year 

A handicap in the piston operation 
is the effect of humidity and tempera- 
ture on capacity. Last summer loads 
had to be cut back to 11 passengers on 
several occasions because of these fac 
tors. The operation is also restricted by 
lack of one-engine-out capability and 
weather limitations. Performance fac- 
tor is now less than 80%. 

The airline is carrying Decca naviga 
tion equipment in its fleet under an 
Airways Modernization Board 
tion program (AW Sept. 22, p. 32). 
Redesign of the instrument panels to 
accommodate Decca, Cummings said, 
cost $90,000. The Decca indicator is 
located in the center of the panel. 

New York Airways is planning a 
special, separate project within a few 
months to test all-weather operation. 
This will involve use of one additional 
helicopter, make as yet unspecified, to 
handle this work exclusively. All- 
weather capability is an extremely im- 
portant factor in realizing the potential 


evalua- 


of scheduled helicopter 
Among the difficulties encountered 
with the 44Bs, according to Jack E. 
Gallagher, chief engineer and opera- 
tions manager, was a design problem in 
the clutch. The high number of en 
gagements per hour in the airline's 
short-hop operation caused a need for 
changing this component every 100 hr 
Modifications, however, have given the 
clutch an indefinite life, Gallagher 
said. Another problem occured in the 
cylinders, where excessive heating de- 
veloped in exhaust valve seats. Seat was 
replaced with a copper seat which has 
solved the problem, Gallagher said. 
Another modification was to relocate 
the sonic altimeter transducer which 
had been subjected to excessive ambient 
noise in the aft fuselage. This equip- 
ment is now mounted in the nose for 
tests, but will be relocated amidships 
Gallagher said the airline's pilots like 
the Vertol, although they had a few 
problems before they became accus- 
tomed to it. The roll rate damper con- 
trol, for example, bothered the pilots 
at first but they now are satisfied with 
it, Gallagher said. Because of its heavier 
gross weight, Gallagher said, the Vertol 
requires more flying from its pilots un 
til they learn its advantages. Among 
advantages he lists better hover 
controllability 


operation 


thes« 
ing characteristics, more 
and less cross-wind effect 

From a traffic standpoint, New York 
Airways likes the Vert 
are easier to load and unload especiall 
in view of the lack of a center of gravit 
problem present in single-rotor craft 
Provision for carry-on luggage also is a 
trafhe handling advantage. And pas 
senger response to the bigger heli 
copters, which look like conventional 
airliners inside, is excellent 

About 95% of New York Airways’ 
trafic is derived from interline agre« 
ments with most international carriers 
serving New York and with four big 
domestic airlines 

The helicopter line’s present ficet 
provides 54 million available seat miles 
a vear, Cummings said. With the fleet 
converted to turbine power, total would 
go to 104 million 

New York Airways’ “Ship X” order 
will be for 10-12 aircraft, Cummings 
said. With this equipment, frequency 
will increase from one flight every 50 
min. to a schedule every 15 min. be- 
tween the metropolitan airports served 
by the carrier. With the new equip- 
ment operating around a 25-mi. radius 
at a break-even load factor of 50-55% 
Cummings said, the airline will be free 
of subsidy by 1963-64—within 10 years 
of its beginning. 
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Aeroquip Hose of Teflon and Tube Assemblies Simplify 
Installation of Power Plant Fluid Lines on B-58 


This bossed tubing configuration on an These 666 Hose Lines of Teflon with 
Aeroquip 666 Hose Line of Tefion is con- swivel elbow fittings are installed on the 
nected to the engine hydraulic pump inlet. lube oil tank of the J 79 engine. 


s=v\eroquip 


AEROQUIP CORPORATION, JACKSON, MICHIGAN 
AEROQUIP CORPORATION, WESTERN DIVISION, BURBANK, CALIFORNIA 
AEROQUIP (CANADA) LTD., TORONTO 19, ONTARIO 
AEROQUIP PRODUCTS ARE FULLY PROTECTED BY PATENTS IN CANADA, U.S.A. & ABROAD 

Tefion is DuPont's trade name for its tetrafluoroethylene resin 


Fluid line assemblies combining 666 Hose of Teflon 
and precision formed tubing were fabricated by 
Aeroquip for Convair's supersonic B-58. Designed 
for close-quarter connection of fluid lines around 
J 79 engines, these assemblies help simplify in- 
stallation and removal of the engines for routine 
maintenance. 

Aeroquip has the products, the engineering 
background, and the production facilities to help 
simplify your high performance fluid line require- 
ments. Your letterhead request to our sales engi- 
neering staff will receive prompt attention. Mail 
coupon below for new 68-page Catalog No. 103, 
giving full data on Hose Lines of Teflon. 


Please send me a copy of your new 
68-page Teflon Catalog No. 103. 


Name 





Title 
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FIRST TRANSPORT to fly powered by 15,000-Ib.-thrust Pratt & Whitney 
second DC-8 makes maiden flight at Long Beach, 


JT4A-3s, 


commercial versions of J75s, 


on the second DC-8. External dimensions are similar to first DC-8's, which is powered by JT3C (J57) turbojets 


DC-8 Flight-Tests Leading Edge Slots 


New York—Leading edge flaps are 
being tested on the first transport to fl; 
with Pratt & Whitney JT4A-3 turbo 
jets—Douglas Aircraft Co.'s second 
DC-§ 

Boeing Airplane Co. has rolled out 
its first J] T4A-3-equipped 707-320 inter- 
continental (AW Dec. 1, p. 41) and 
the transport is scheduled to make its 
first flight this week or next 

Ihe 15,000-Ib.-thrust JT4A-3 is the 
commercial version of the military ]75 
turbojet 

Douglas is testing leading edge flaps 
on the second DC-8 as a possible growth 
development to increase payload and 
range capability or cut takeoff and land- 
ing field length. The not 
needed for certification of the airplane 

The 80-in.-long slots are located be 
tween the fuselage and the inboard 
engine pylons. The production version 
probably would be covered by a 
trollable lid during the cruise portion of 
flight 

The 


slots are 


con 


a skin 


test model is covered by 


FIRST BOEING 
Wash. The aircraft is the 16th 


a ae 


* 


plate which can be removed or installed 
on the ground 

Opinion of DC-8 buvers is 
on slots Some whosc 
not field-length-limited like to 
avoid the weight of slots. Others are 
cager to get them. Douglas fears it may 
be difficult to produce the aircraft both 
wavs 

Ihe 
ferential use 
sideship in wing~ sswind 
landing favored by airline pilots. Th« 
airplane was originally intended to land 
in a crab. Ivar Shogran, DC-8 project 
engineer, savs roll control with spoilers 
will used in anv other cir 
cumstances because thev do not begin 
to extend until ailerons exceed half of 
maximum deflection 

The second DC-8 went to Edwards 
AFB on its maiden flight to join the 
first transport on its test program. The 
first DC-S is powered by Pratt & Whit 
nev JT3C (J57) turbojets rated at 
11,000 Ib. thrust 


divided 
operations ar¢ 


would 


ilso testing 


second DC-5 is g dif 
ot spoilers to maintain 


the lown cr 


seldc mm be 


707-320 has been painted and is being towed to the flight apron from the Boeing 
707 to be rolled out of the plant. Engines are Pratt & Whitney JT4A-3s rated at 15,000 Ib. thrust. 
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Now...on Western Airlines... 


\ 2 GREAT SERVICES 


New Aircoach Flights 
and 
New Fiesta Flights 


AIRCOACH FLIGHTS Jhrifty! Western’s new coaches 
bring you low fares—and they’re the only all-coach 
nonstop flights to Mexico. You fly in modern airliners 
with roomy seats and super-pressurized cabins. You 
enjoy complimentary meals and beverages. Only $79 
one way (tax-free) from Los Angeles! 


NEW FIESTA FLIGHTS Luxurious! Your regular first- 
class fare includes so many delightful extras—a Fiesta 
cocktail hour with a choice of fine liquors and hot hors 
d’oeuvres, vintage champagne with your gourmet 
luncheon, orchids, desserts from an elegant Fiesta 
Cart, reserved seats. Finest service to Mexico City — 
the only all first-class flights! 


WESTERN AIRLINES 


— your very best way to Mexico! 





SHORTLINES 





> British West Indian Airways is offer- 
ing new tourist fare structures permit- 
ting passengers to make circle flights to 
include certain smaller Caribbean is- 
lands. The new fares coincide with 
inauguration of daily service to nine 
smaller islands from San Juan to Port 
of Spain using Douglas DC-3 aircraft. 


> British Overseas Airways Corp. will 
send a survey team over the airline’s 
planed route extention from San Fran- 
cisco in the near future. The new route 
will be an extention of BOAC’s Lon- 
don-New York-San Francisco operations 
and will include Honolulu, Tokyo and 
Hong Kong, pending Civil Aeronautics 
Board approval. The airline will use 
Bristol Britannia 312 aircraft. 


P Irish Air Lines has taken delivery of 
two Fokker Friendship aircraft for oper- 
ation on its European networks some- 
time in December. The airline will re- 
ceive five more of the Dutch airplanes 
by April, 1959, to replace its Douglas 
DC-3 aircraft on scheduled flights to 
the continent. 


> KLM Royal Dutch Airlines’ 1959 
summer schedules call for 31 transatlan- 
tic flights _ week with two daily non- 
stop ~ . 


as DC-7 flights out of New 
York to Europe. The carrier also plans 
to serve Houston with as many as five 
SETVICES wed week to Montreal and non- 
stop to Europe. KLM will operate 14 
Lockheed Super Constellation economy 
class flights weekly from New York 
and will feature new westbound sched- 
ules calling for morning departure from 
Amsterdam's Schiphol Airport in DC-7 
aircraft nonstop to New York. 


> Lake Central Airlines has received 
subscriptions for the total issue of $300,- 
000 for the 6% convertible debentures 
of the aitline. The airline says it has 
now completed the first phase of a two- 
step refinancing program, the second 
being loans from financial institutions, a 
portion of which will be secured by 
mortgages on flight equipment. 


» Lockheed Electra turboprop trans- 
port has returned to the company’s Bur- 
bank, Calif., plant after covering some 
52,000 mi. during an eight-week demon- 
stration tour of the U. S., Canada, Eu- 
rope, Asia and the Middle East. The 
aircraft appeared at most major cities in 
Europe and the Middle East. 


> Los Angeles Department of Airports 
reports a net profit of $2,029,411 from 
the operations of Los Angeles Interna- 
tional Airport and Van Nuys Airport 
during the fiscal year 1957-58. 
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AIRLINE OBSERVER 


» Watch for an expansion of international routes by the Polish airline, LOT, 
coupled with a decrease in domestic route mileage. During the past year, 
international operations have shown a profit but domestic routes, particularly 
those not serving Warsaw, have been operated at a large loss. The carrier is 
hoping to add more modern equipment to its fleet as a first step toward 
expanding international routes into West European countries. LOT officials 
are continuing to study the Vickers Viscount as part of the airline's re 
equipment program (AW Dec. 1, p. 36). 


> United Air Lines’ suggestion that as many as 283 copilots who may be fur- 
loughed be allowed retroactive seniority protection of the flight engineers’ 
seniority list may bring a strike against the company by Flight Engineers 
International Assn. if placed on the bargaining table as a demand. However, 
any strike date will not be effective until April or May. 


> Capital Airlines’ lease of three Viscount 812 turboprops from Continental 
Air Lines (AW Dec. 1, p. 35) has been approved by the Civil Aeronautics 
Board. Rental fees per aircraft are $25,405 per month, $10.50 per engine 
hour and $3.64 per airframe hour. Capital is responsible for routine mainte- 
nance, insurance, overhaul and repairs. 


>» Comell Aeronautical Laboratory is undertaking studies of airborne warning 
indicators in an effort to evaluate the full effectiveness of such devices in 
avoiding midair collisions. 


> Russian Premier Nikita Khrushchev has called for a “six-fold” increase 
in airline passenger trafic under the USSR’s newly-announced seven-year 
economic development plan (1959-1965). Other goals include “building 
and rebuilding over 90 main line airports, broadening the network of local 
airfields and modernizing air navigation aids.” 


> Enforcement proceedings by International Air Transport Assn. against 
member carriers cost the airlines $320,250 in 1957. 


> European countries are considering organization of an agency similar 
in scope to the Civil Aeronautics Board as a necessary means of monitoring 
the allocation of routes within Europe. Such an agency is also being con- 
sidered in England by the Transport and Civil Aviation Ministry to permit 
a wider range of operations by privately-owned airlines. International airlines 
will organize an operating agency similar to the Civil Aeronautics Adminis- 
tration to control and direct the installation and operation of navigational 
aids throughout the world. 


> Northwest Airlines will discontinue its Minneapolis-Miami interchange 
with Eastern, and Capital will drop its Florida interchange with National 
Airlines when service to Miami is inaugurated on routes recently awarded 
to Northwest and Capital. 


© Civil Acronautics Administration has contracted with Federal Electric 
Corp. for the installation and testing of ground Vortac facilities. Under 
the contract, FEC will provide as many as 40 teams of electronic engineers 
to install and test the Vortac equipment as it is delivered to the CAA 


P Ozark Airlines has placed an order for three Fairchild F-27 turboprop 
transports at a cost of $2 million with scheduled delivery in June and July. 


P Civil Aeronautics Board has proposed an amendment to civil air regula- 
tions that would require the use of high-visibility paints on certain surface 
areas of all civil aircraft. Industry comments on the proposed regulation 
must be submitted to the Board’s Bureau of Safety by Jan. 15 


> Civil Aeronautics Administration is testing three types of approach angle 
indicators at its Indianapolis Technical Development Center, including the 
Australian-designed Precision Visual Glidepath, now being installed at a 
number of Australian Airports for long-term evaluation tests. 
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brings unprecedentec 


Latest military helicopter achieves new 
standards of performance; carries Bristol’s 
trans- 


extensive experience of power 


mission into twin-rotor field. 


The Bristol 192 introduces significant advances in twin- 
rotor flight. Extremely efficient performance; completely 
reliable on one engine only; a markedly satisfactory 
power/weight ratio. 

It offers a high degree of serviceability. For Bristol’s 
long experience of helicopters, particularly in the vital 


areas of power transmission and rotor-head design, has 
been embodied in the 192, to give reliability and ease of 
maintenance beyond that of any competitor. 
Answers stringent safety and 
load requirements 

Ordered for the RAF, the 192 has been designed to meet 
military requirements, including the ability to lift 25 
troops, or 6,000 lb distributed freight. 

Its two Napier Gazelle 1,300 shp “free turbine” engines, 
interconnected to keep rotor-phasing true and for single- 
engine safety, deliver sea-level power up to 6,000 ft, an 
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provide ample power reserves for emergencies. In fact, 
with one éngine driving both rotors, the 192 climbs at 
more than 1,200 ft/min, and can make a safe, fully 
controlled landing. 

The 192 cruises at 120 knots; has a maximum range of 
400 miles. It hovers at 8,000 ft, without ground effect, 
reaching service ceiling at no less than 13,250 ft. 

Full production of the 192 began from the drawing- 
board, a policy made practicable by Bristol’s unequalled 
experience—gained through the experimental 173 and the 


Sycamore. 


BRISTOL 


a 
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BRISTOL AIRCRAFT LIMITED - ENGLAND 


THE BRISTOL AEROPLANE COMPANY (USA) INC 


400 PARK AVENUE, NEW YORK, NY 
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USAF BOMBING CHAMPIONS 


Strategic Air Command's annual bombing and navigational competitions 
are designed to test both the performance and the reliability of men and equipment. 
The recently concluded 1958 trials demonstrated once again that SAC 
has the crews and the equipment necessary to do the job. 


As in previous years, the ground tracking and scoring equipment used for determining 
the bomb run accuracy was the Reeves MSQ type Command Guidance System. 
Providing pin-point accuracy, it enabled miss distance, on simulated bomb runs, 
to be indicated immediately to the bombing crews. 


REEVES sets the level for the “state of the art’ in Radars, Computers, Missile 
Fuzing Systems, and Electro-Mechanical Components such as: Gyros, Accelerometers, 
Stable and Reference Platforms, Two- and Three-Axis Pedestals, 
Gyro Test Tables, Resolvers, Magnetic Clutches, and Gears. 


2eued 


Literature available on request. 





REEVES INSTRUMENT CORPORATION 

EAST GATE BOULEVARD 

ROOSEVELT FIELD 

GARDEN CITY, NEW YORK A SUBSIDIARY OF DYNAMICS CORPORATION OF AMERICA 
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SPACE TECHNOLOGY 





Spacecraft Structural Factors Studied 


By Michael Yaffee 


New York—Future spacecraft will 
probably bear greater structural resem 
blance to a chemical than to 
present-day aircraft. 

Space vehicles will be constructed 
largely of extremely thin-wall, pressure- 
stabilized shells. Special characteristics, 
particularly light weight, demanded in 
ill stages of these vehicles will require 
major advancements and unprecedented 
refinements both in structural engineer 
ing and in materials development, ac- 
cording to the predictions that were 
made by leading structural engineers at 
the American Rocket Society annual 
meeting here. 

Some significant structural trends are 
ilready emerging in the current transi- 
tion from manned aircraft and aero- 
dynamic missiles to ballistic missiles, 
iccording to Dr. George Gerard, assist- 
int director of research at New York 
University College of Engineering. 
Among those he considers of major im- 
portance is the manner in which the 
more vital design parameters are chang- 


\ essel 


ing 
Tension Considerations 


In present aircraft and aerodynamic 
missiles, tension considerations govern, 
on an over-all average, one-third of the 
irframe structural weight while com- 
pression and shear buckling are the 
prime determinants in the design of the 
remaining two-thirds. In ballistic mis 
siles, where a large part of the structure 
is in the form of pressure 
roughly one-half of the weight is gov- 
red by tension and the other half by 
buckling considerations. In space vehi- 
cles, where an even greater use of pres 
urized shells is anticipated, tension 
forces are expected to decide the design 
of two-thirds of the airframe structural 
weight and compression and shear forces 
the rest 

Accompanying this rise in tension 
structures is a growth in the use of 
materials. In aerodynamic vehi- 
cles, sheet products account for 70 
of airframe weight. The figure has 
gone to 80% in ballistic missiles and 
will probably go to 90% in spacecraft 
Extrusions and forgings, Dr. Gerard 
said, will play a correspondingly dimin- 
ishing role. 

Another significant structural trend 
pparent in the transition from manned 
aircraft to spacecraft is the rising growth 
factor; i.e. the rate at which takeoff 
weight changes as a result of a mar 
ginal variation in total weight. The 
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sheet 
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growth factor for ballistic missiles, 
according to Dr. Gerard, is about 10 
times that for manned aircraft and 
cancels out the advantage of the mis 
sile’s reduced airframe weight-to-gross 
weight ratio. 


Marginal Weight 


In space vehicles, the growth factor 
becomes even more important For an 
earth-Mars orbit by a four-stage chem 
ical rocket, described by Dr. Paul F 
Sandorff, professor of aero 
nautical engineering at the Massachu 
setts Institute of Technology, the 
growth factor for marginal weight in the 


associate 


last stage is about 44,000. Under such 
circumstances, Dr. Sandorff said, it 
would be fabricate the 
last stage of solid platinum at $2,000/Ib 


cconomical to 
if only an ounce of weight was saved 
pound of 
types of 


for ever used 
For other 


space missions, the 


platinum 
rockets on other 
growth factor would 
be considerably less but still significant) 
greater than in moder 
ince aircraft 

While 
gaps in 
mental factors such a 
their effects prevent precis¢ 
of the problems or their solutions, the 
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fundamental data on 
osmic rays and 


definition 


Grumman Displays Missile Studies 


Grumman Aircraft displayed these wind tunnel test models, representing typical studies of 


air-launched guided missiles for accelerated program in this field, at 
Not all configurations represent complete missile arrange 


Society's Astronautical Exposition 


Rocket 


American 


ments. At bottom is a recent active project, tested at Cornell Aeronautical Laboratory, com 


prising solid-propellant first-stage boosters; second stage consisting of 


a rocket-powered 


cruciform missile with delta canard control surfaces. Folding fins are fitted at rear of boosters 
Three wingless configurations (above) are typically hypersonic layouts employing body lift for 


maneuverability and body flare for stability 


Canard layout (third from left 


is an inherently 


simplified study considering discrete values of Mach number and altitude for a given com 
bination of bow-plane setting and thrust level, eliminating need for guidance and minimiz 
ing stabilization requirements. Second from left is a rocket-powered cruciform missile model 
with low aspect ratio wings and interdigitated control surfaces attached to solid first-stage 


propellant boosters. 





__.NEWS IS HAPPENING AT NORTHROP) 





NORTHROP T-38 TO TRAIN 
THE NEW GENERATION OF SPACE AGE AIRMEN! 


Ahead of schedule! Northrop introduces the first lightweight, low-cost trainer with 


combat performance characteristics, in which U.S. airmen of the space age can 
safely master the very special art of supersonic flight. 


The twin-jet T-38 pioneers a new Northrop family of low-cost, high-performance 


aircraft. Another member, Northrop’s N-156F NATO-SEATO counterair fighter, 


is now being built at Hawthorne, California. Final mockup of the N-156F is shown 
in background of above illustration. 

Both aircraft are evidence of Northrop Division’s skill in creating and producing 
higher quality products at lower cost. With other current projects, the T-38 and 
N-156F illustrate a new kind of cost-conscious creativity—are results of Northrop’s 
budget-minded management team, the unique Performance and Cost Evaluation 
Program called PACE, and of Northrop-developed production techniques. 





NORTHROP 


HAWTHORNE, CALIFORNIA 


A Division of Northrop Aircraft, inc. 





follow 


Ve hich 


scientists went on to discuss the 
ing factors facing the 
Structures engineer 

e Transient heating, which will reach 
critical values during boost and re-entn 
¢ Handling and operational loads in 
curred during fabrication 
checkout, fueling, staging, 
orbit, rendezvous or boarding, etc 

e External loads which may result from 
environmental conditions such as aero 
dynamic forces, field forces, meteoritic 
impact and radiation pressure. 

¢ Inertial loads distributed throughout 
the mass of the vehicle and its cargo 
in response to thrust forces or moments 
produced by rocket engine and attitude 
control devices 

e Structural vibrations which are a 
result of the dynamic effects involving 
clastic structural deformations, inertial 
forces of the supported and contained 


space 


erection 


g 
raising to 


masses, and sources of energy such as 
engine thrust, control system responsc 
or aerodynamic Chese 
important as size and structural effici 
encv are increased because of the greater 
chance of resonance reinforcement. 

© Propellant sloshing, which presents a 
serious problem, and simple 
propellant surging, which can result in 
dynamic overload if thrust buildup is 
too fast. Dr. Sandorff believes that the 
first interplanetary probes will be based 
on existing liquid-propellant rockets 
such as the Atlas and Titan 

e Radiation fatigue which may be pro 
duced by the incidence ravs 
on metallic materials and by ultraviolet 
ravs on elastomeric materials. Working 
on materials under over an ex 
tended period of time, this radiation 
can be expected to seriously weaken 
them 

e Environmental _ protection 
means protection against such hazards 
is hard radiation and meteoroid pun 


forces become 


design 


of cosmic 


stress 


whi h 


tures 

e Internal pressurization loads. 
is little doubt in the mind of 
tructural engineers that future 
craft will be designed essentially as large 


There 
SOTHIC 
spact 


pressure vessels 


Pressurized Tankage 


The tankage structure 
surized for propellant 
said Dr. Sandorft 
will be used to stabilize the membranc 
structure to prevent buckling or collaps« 
under any type of external load and to 
transmit or distribute external 
into the structure. There will be pres 
sure in the cabins of manned vehicles 
to provide atmospheric environment, in 
cargo and instrument compartments for 
functional purposes such as cooling, 
and in the propulsion system compon 
cnts such as combustion chambers, heat 
exchangers and plumbing. 

Five different structural forms were 
mentioned as possible approaches to the 


will be 
handling pur 
Pressure 


pres 


poses, also 


loads 
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Polaris Test Vehicle Fired 


Test version of U. S. Navy's Polaris fleet ballistic missile 


designed to be fired from a sub 


merged submarine, is tested at Cape Canaveral, Fla., by Lockheed Missile Systems Division 


technical crews. 


rhe solid-propellant missile is on its way to the target in a limited objective test 


Test vehicle is shown just before launch (left 


and begins its flight (right 
Navy has 


indicated that Polaris will become operational aboard nuclear-powered submarines in 1960 


: ’ : 
space Cnicie which 
most if 


forms are 


construction of a 
probably could 
conditions. The five 


meet thes 
pres 
sure-stabilized shells, unstiffened shells 
transverselv-framed shells 
stringer-framed and sandwich shells 

Dr. Sandorft 


stabilized 


longitudin 


favored the pressure 
shell, which is th pproach 
Atlas Except f 
sandwich fructure ma 


1) 
Smiatl 


used on the 
region where 
stad | ed 


he said, the pressure 
superior ft ill other 


compete, 
shell is markedly 
tvpes for the specific purpo 
over-all body bending or 

advantages 
lighth 


ixial compres 
sion, and the ire particu 
larlv great for large, 
tures 
lheoretically 
extend the use 
sandwich structure, waffle-grid structure, 
ctc.—into the thin region, Dr 
Sandorft noted, but this becomes a prac 
tical impossibility. In fact, the loading 
parameters for some present-day missiles 
are so low that even pressure-stabilized 
design mav run into 
limitations. Interplanetary vehicles can 
hardly afford the weight handicap of 


loaded stru 


it should be 


of local stiffening—1.« 


pe sible to 
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minimum gage 


of carrving 


is 
hot} 


than 


cvlinders 


Vehicle Functions 


The functior ce vehicle stru 


will ha perform are grouped 


ture 


bv Dr. Gerarc 
load I ssion 


following four 


headings contou 
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ing, environmenta tion and seal 


ing. The requiren satisfving all 
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WHERE HYDRAULICS WON’T PERFORM... 


GAS SERVO SYSTEM 


> 


as 


it we aad 


pte 
“ bad a 


ideal For High Temperature and Radiation Environments, G-E 
Gas Servos Are Compact— Give Fast Positioning Response 


General Electric has developed a new 
gas servo device for actuation control 
systems where hydraulic servomech- 
anisms are undesirable. Basically a 
force servo with position and velocity 
feedback, it consists of only three 
major components—an energy source, 
a valve-actuator unit, and a feedback 
and stabilization network. 

By using the energy directly, rather 
than converting it to hydraulic power 
first, the system can tolerate ambient 
temperatures of 750F and higher. 
And, by eliminating this energy- 
conversion step, the number of com- 
ponents is kept at a minimum, 
simplifying the design, and thus in- 
creasing reliability. 

As a hot gas servo, a solid propel- 
lant is stored in a gas-generating unit 
that also acts as an accumulator. 
When ignited, the gases fill the accu- 
mulator before entering the pressure- 
controlled, two-stage servo valve. The 
bleed-type first stage regulates the 


pressure in the second stage. This 
diverts the gas to either side of the 
actuator to control output force. 
As a cold gas servo, with air or an 
inert gas as the energy source, the 
same system reduces contamination 
problems in high nuclear-radiation 
areas. In addition, the “closed-center” 
type valve also offers operating econ- 
omies in such a system, when using 
stored gas or a closed cycle in which 
the gas is reused. 
This servo system design offers sev- 
eral advantages over other approaches: 
1. High frequency response is pos- 
sible through pressure-type con- 
trol. For example: 20 cps at 90- 
degree phase lag, with a 250- 
pound load. Higher response is 
possible with increased control 
bleed flow. 
The unit is flexible. Damping, 
stiffness, and accuracy character- 
istics are controlled electrically. 
No change in hardware is needed. 


Monufactured by General Electric's Aircraft Accessory Turbine Department, West Lynn, Massachusetts 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 
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Controller 
a J 
Four-channel position system with com- 


mon hot-ges generator, designed for 
thrust-vector control. 








Poppet valves minimize leakage. 
They have no close-fitting sliding 
parts and are well suited for 
high-temperature operation. 
Symmetry of design lessens ther- 
mal shock problems, minimizes 
effects of G-forces, and avoids 
null shifting. 
A dry system, the G-E servo elimi- 
nates virtually all the problems re- 
sulting from the static storage of 
liquids—thermal expansion, leakage, 
evaporation, etc. This reduces mainte- 
nance and insures instantaneous readi- 
ness. 
If you'd like more information about G.E.’s 
gas servo and how it could help simplify 
your positioning-control designs, just fill out 
and mail she attached coupon, or contact 
your nearest General Electric Aviation and 
Defense Industries Sales Office. 


r- 
| Section A231-22, General Electric Co 
| Schenectady 5, New York 


| Please send me “Gas Servo System” bulletin, 
| GEA-6846. 


C) Reference Only 








of these functions simultaneously has 
led to a philosophy of fail-safe structural 
designs in which the main idea is to 
design structures so that any crack 
which may develop in service can be 
contained locally to avert catastrophic 
failure of the complete structure 

In pressurized fuselages, the structure 
also performs all of the foregoing func 
tions. Heavy frames and tension bands 
are used to contain any propagating 
crack, and the structure is fail-safe in 
the sense that it can still transmit loads 
other than pressurization. But the seal 
ing function is destroved 

In the fail-safe design of spacecraft, 
bowever, it will probably be essential to 
retain the sealing function. The possi 
bility of micrometeorite penetration 
makes it particularly important; Dr 
Gerard considers this need to maintain 
pressure another drawback to the use 
of pressure-stabilized shells. A promis- 
ing approach to the solution of the 
problem, he claims, lies in the develop 
ment of composite structural materials 
which will satisfy the load transmission 
and contouring functions separately 
from the sealing function, somewhat in 
the manner of the self-sealing gasoline 
tanks used in World War II aircraft 





Materials Problem 


Structural design problems are onl 
part of the difficulties facing the space 
craft designer, the scientists agreed. An 
ther important group of problems is 


— 


presented by the materials the designer Fylton Sylphon stainless steel bellows flexible connectors 


must use - 9 . ‘ ; 
ee ee ng oo are “made to order” for your toughest airborne applications. They 


much of a problem primarily because shrug off temperatures*as high as 1000°F. on some applications . . . 
the aircraft designer has been able to absorb shock and vibration ...stand up under continuous flexing, 
use materials with ductilities in excess pressure stresses, abrasive action and corrosive attack by lubricants 
of 10% for tension structures. Now and many gases. 

however, the need is for materials which Single or multiple ply Sylphon® Bellows provide dependable con- 
will maintain high strength at the tem nector performance for high speed aircraft, missile, and rocket applica- 
P ratures yeorme) red in the yrs tions such as connecting shafts, misaligned pipes, shifting terminals, 
So oht , <= a poe peas etc. They can be made to your specifications in a wide range of sizes 
treated ‘titanium Movs, precipitation and shapes, including braid-covered types. Write for Engineering 

Bulletin 1400-XA. 


hardened steels, martensitic stainless 
steels, hot-worked die steels, and bervl 
lium are proving attractive. Unfortu 
nately, Dr. Gerard pointed out, the 
high strength levels of these materials 
ire presently accompanied bv signifi 
cantly decreased ductility 

Ductilitv has an influence on struc 
tural strength. The relative importance 
of stress concentrations in tension struc- 
tures, according to Dr. Gerard, depends 
directly upon ductility. The greater the 
ductility, the greater the reduction of 
the stress concentration from its clastic 
value as the strain is increased in the 
plastic range. 


With the increased proportion of the 
spacecraft airframe in the form of ten enshaw- ow 
*' A raYES 


J CCT Tan 


sion structures, the designer now faces 
1 host of tension structural problems F 14, 


associated with materials of limited duc 
tility in the range of 2-10%. The de- FULTON SYLPHON DIVISION + Knoxville L Tenn. 
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termination of stress concentration 
factors encountered in practical designs, 
for example, is an important problem 
area. 

For each clastic stress 
tion factor, the structural —_ 
reaches a maximum and then with fur 
ther increases in the strength-weight ra- 
tio of materials, begins to decline. This 
indicates an optimum strength-weight 
level and associated ductility ratio for 
materials at which the strength-weight 
level of the structure is maximum. 

While stressing the great need for 
more fundamental data on the behavior 
of materials under the conditions they 
ire likely to encounter in space vehicle 


concentra- 


structures, Dr. Gerard made some tenta- 
tive evaluations. 

It appears, he said, that high strength 
titanium alloys and steel of limited 
ductility can be used successfully in ten- 
sion structures where the elastic stress 
concentration factors are of a relatively 
low level. 

For compression structures, Dr. 
Gerard suggests the suitability of a num- 
ber of materials. In stiffened cylindrical 
shells operating at low values of struc- 
tural index, for example, magnesium 
and aluminum alloys will serve efh- 
ciently at temperatures up to 600-800F 
in short time applications. At higher tem- 
peratures and for higher values of struc- 





For the lightness you need 


and the accuracy 


you’ve heen seeking 


The constant-damped 


AP-S1 


pendulous accelerometer 


may be 


your answer 


SCALE 1:1 


Only three ounces in weight, this rugged, 
spring-restrained accelerometer has 0.05% 
linearity to half-range, 1% to full range. 
Full scale ranges from 2 g’s to 100 g’s. Com- 
pensated damping 0.5+0.1 from —40°F 
to +200°F. Full scale output 7v at 400 cps 
excitation. Resolution 0.04% of full scale. 


Military Products Department 


AmERICAN-Standard 


MlaLiolaael ii lelem ariel. 
100 Morse Street, Norwood, Massachusetts 


tural index at low temperatures, thc 
titanium alloys will have wide applica 
tion. 

It is interesting to note, Dr. Gerard 
continued, that the titanium alloys arc 
the only materials listed for both ten 
sion and compression mone The 
steels, owing to their high densities, be 
come competitive with titanium alloys 
only at relatively high values of struc- 
tural index—which for sandwich and 
frame-stringer stiffened cylinders would 
be a loading-density ratio somewherc 
above 100 psi. 

But from a compressive _ stability 
standpoint, Dr. Gerard declared, beryl- 
lium looks like the best material of all 
for space structure applications. It is 
considered superior to all other materials 
on a strength-weight basis by virtue of 
its low density and high modulus of 
elasticity. 


Future Designs 


Dr. Sandorff does not peg future space 
vehicle designs to any specific material 
but believes rather that the unusually 
high rewards for lightweight construc 
tion will encourage the general develop 
ment of “exotic and. expensive ma 
terials.” And, looking at the problem 
of spacecraft design on an integrated 
system basis, he foresees the need for 
additional enginecring development in 
manv other areas not primarily structural 
in nature. Among the related requir 
ments for future space vehicle develo, 
ment, he listed the following 
e Methods for controlling or avoiding 
propellant sloshing and surging in larg< 
thin-walled tanks. 
¢ Guidance instrumentation in large \« 
hicles which will discriminate between 
flight course deviations and spurious 
signals arising from structural modes 
ind fluid oscillations 
© Purging systems to reduce unusabl 
propellant. 

e Gust probe to establish wind shear 
profiles prior to takeoff in order to pro 
gram the ascent trajectorv and reduce 
aerodynamic loads. 

e Snark booster type Jetevators for 
thrust vector control in order to avoid 
the space requirements of gimbal 
mounted engines and associated inter 
stage weight penalties. 

But before any of this, said Dr. Sand 
orff, must come more complete Know! 
edge of actual environmental conditions 
and their effects. Current satellites can 
contribute little to the knowledge of 
such things as meteoritic matter due to 
their low exposure and low altitude 

What is needed, the engineers said, 
are space exposure stations or satellite 
laboratories which will allow for the test 
ing of materials and components under 
static, fatigue and creep loads while ex 
posed to actual space environment with 
provision for the return of tested speci- 
mens to earth for laboratory analysis 
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Navy Pushes 


New York—Universal-Cvclops Steel 


Corp., working under a $3-million prime 


contract, has placed final sub contracts 
for the construction of an unusual pilot 
netals plant for the Navy Bureau of 
\eronautics. Designated In-Fab (for 
nert fabrication), the plant will be 
used to develop new fabrication tech 
\iques for hard-to-work refractory mate 
ials that are needed for extremely high- 
temperature service in missiles and ait 
raft. 

At present the candidate for 
development molybdenum 
‘hich appears to many metallurgists to 
ve the most promising metal for serv- 
ce at 2,.000F and 
ibove 

Other 
tion 


chict 
work is 


temperatures of 

materials under considera 
include columbium, tungsten, 
rhenium, tantalum and _ their allovs. 
\ll these materials have melting points 
bove 3,500F and possess considerable 
trength at high temperatures. But 
they are difficult to work except at very 
high temperatures and therefore their 
se has been restricted mostly to minor 
lloving roles rather than structural 
pplications. 


—_—_ 


SPACE type suits will be worn by personnel 
who will be assigned to work inside the air- 
tight room to develop fabrication techniques. 
Suit contains an auxiliary air supply in case 
of failure of outside supplies. 
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INERT gas facilities of U.S. Navy's planned In-Fab pilot plant 


also shows airtight room which will be used to develop 


left rear) are shown in this 


artist's conception. Cutaway 


fabrication techniques for high temperature metals and alloys 


ind exh " 
inifolds withu « 
within uit will also contain 
l'empera capsule for use i he ent the 
1 suppl fail 


Che In-Fab facility, according to th 
company, will permit the pilot produc 
tion of the refractory 
their true hot-working range 
1, 5001 presentl, 

in the metal working industr 
will be achieved 

Ideally, Universal Cyclops Savs a 
metal should be hot-worked at tempera 

as high as 80 of its melting 
recrvstallization readily 
occurs during deformation. For the r processed materia 
fractor this means a hot-work he 
ing range between 3,000F and 5,000F or vill consist of a gi 
Imost double that required for the con induction furnace 
entional iron-based and nickel-based mill Chamber 
high-temperature — structur materials well as the usua 


being used toda the, shear, hack 


room. Eac 
metals yuxiliar 


tures above those 
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feasible crash doors 


case of emergcen 
cially designed ait 
nd exit of px 

tures tional exhaust 


point where provide passage 
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metals, equipment 
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impactor 
Hot-Working Facility mag 
At very high temperature 
problem appears and 
oxidation At 2,400F, for 
molybdenum oxidizes 
smoke 


virtually 


however! 
that 
example 


nother 


forming 


that 


rapic ly 
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Airtight Enclosure 


pr ble I 


materi 


nitrides 

lo protect the reft 
against oxidation and nitridati 
cation will be carried out 
40 x SO x 25 ft. high 


in airtight 
room tt 
closure will be provided with inert 
argon atmosphere which will be main t Engin ¢ did the 
tained at a purity of 99.995 % or better 
The atmosphere will be recirculated ill continuc perfor rch 
every three hours through a punfication rvices duri ion. An 
system operating at — 3001 level 
remove air, moisture, 
and other gases. Personnel 
short shifts and will 
tioned space type suits equipped with 


plant 
, 


4 
which will 
carbon dioxide 
will 


air-condi 


WOTk 
weal 
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A darning needle or grain of sand? 
E/C*? 

A singularity in a field? 

A ratio of accelerations? 

How is it held together? 


Is there a region of anti-matter 
extant in the cosmos? 


The nature of matter is important 
to Allison because energy conver- 
sion is our business and matter is 
convertible to energy. Thus, we have 
a deep and continuing interest in 
matter in all its forms. 


Basic to our business is an intimate 
knowledge of every form of matter 
— solid, liquid, gaseous. We search 
for this knowledge to increase the 
effectiveness with which we accom- 
plish our mission — exploring the 
needs of advanced propulsion and 


weapons systems. 


Energy conversion is our business 


¢’ Division of General Motors, 
Indianapolis, Indiana 








AMC Contracts 


Wright-Patterson AFB, Ohio—Fol- 
lowing is a list of unclassified contracts 
for $25,000 and over as released by the 
\ir Materiel] Command: 


Continental Meters Corp., Muskegon, 
Mich., production engines for the MA-7 air 
conditioner and spares, Packette engines 
model PC 60-7, (PR MP-8-51A-20910 1 
and 2), $192,472 

The Tumpane Co., Inc., Park Ridge, Il 
services: provide maintenance of facilities 

Air Force Plant No. 8, Park Ridge, Il 

the Gseal year 1959, Oral RFP of May 
1958, TPR PM-9-S-6020), $505,979 

Fairchild Aircraft Division, Fairchild En- 
gine and Airplane Corp., Hagerstown, Md 
modification, ferrying, maintenance and 
flight test of YC-134A aircraft, (PR 25164), 
$43,045 

Standard Steel Werks, Ince. North Kan- 
sas City, Mo... type MUH-1 compressed gas 
eviinder semi-trailers in a/w MII.-S-4972 
spare parts, technical publications and de 
scriptive identification data (for storag¢ 
transportation of various compressed cases) 
PR MP-98-2330-30010), $783,200 

Protection, Inc.. Division, Mine Safety 
Appliances Co., Los Angeles, Calif... one siz- 

xg range of helmet ’ iw exhibit 
WCLDF-296 to be used with both fu 
irtial pressure suits, (PR 16214), $49,054 

National Northern Corp., West Hano 
Mass., producing forgings throuch the 


explosives, (PTR PR-&8-MMP-6174) 


i ar 


Federal Electric Corp... Paramus 
services required for 1 
ration of DEW I 
1959. «(PR PM-9-S-8046). $10.000.000 
Southern Airways, Ine... Bainbrides 
peration of an Aji Force primary 
raining school during fiscal vear If 
I°M-8-S-6016), 34,048, 987 
Gardner Aviation Service Corp 
tion of ar Air Force 
ot training school during fiscal ve 
(PR PM-9-S-6012), $4,509.07 
Pittsburgh Institute of Acronautics, 
na, Fla operation of an Air For 
ar pilot training school during 
69, (PR PM-8-S-6011). $4,250,326 
Anderson Air Activities, Malden, Mo 
eration of an Air Force primary pilot tr: 


r school during fiscal vear 1959, (PR PM 


I ‘ opera 


-S-6013), $3,592,715 
California Eastern Aviation, Missior 
operation of an Air Force primary 
lot training school during fiscal vear 1959 
PR PM-98-S8-6015), $3,881,868 

Hawtherne Fiying Service, Monultric 
eration of an Air Force rimary 
rainine school during fiscal 1959 
M-9-S-6014), $23.917.687 
‘erre Haute, Ind 
operatior AF 
DIER storage site r erre Haute, Ind 

the period July 1, 1958, through June 30 
m4 (PR PR-9-S-8007 PT>-9-S8-1006 and 
EWMT-58-3), $2,467,713 

Kaiser Aluminum and Chemical Corp.., 
Newark, Ohio, services: follow-on mainte 
nance and operation of Air Force Plant No 
48, Newark, Ohio, (PR PRB-9-S-900 PR- 
5-8-9008, and PN-9-S-9008-1), $93,038. 

The Tumpane Corp., Marietta, (ia., ser 
ces maintenance and operation of AF 
DIER storage site no. 6, Marietta, Ga for 
the fiscal year 1959, (PR PB-98-S-9006, 1 
ind PR-9-S-9012), $1,432,018 

Puget Seund Bridge & Dredging Co. 8nd 
Johnson, Drake & Piper, Ine. (joint ven- 

rers), Seattle, Wash., fiscal year 1959 op- 
eration and maintenance of Point Barrow 
Camp, Alaska, (PR PM-9$-S-6030), $1,000 
000 

Continental Motors Corp., Muskegon 
Mich., production engines for the MM-1! 
vehicle and spares (PR XM-8-51A-7244 
nd 1), $134,115, 

Douglas Aircraft Co., Long Beach, Calif 
me set of prototype hardware for a cargo 
loading system, inetallation of the hard- 
ware in a C-133 aircraft and technical rep- 
resentation for six months, (PR MP-8- 
7990-20724 and amendment no. 1), $196,992 


services maintenance ine 


The Tumpane Co., Inc., T 
1 
r 
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B-52 crews 
fly safer with 


TRATORLER 


Ejection seats on military aircraft must function properly . . . 
every time! That's one reason Stratoflex ‘Super-T” Teflon Hose 
is being used on the ballistic release assemblies for the seat 
ejection mechanisms on Boeing’s B-52 intercontinental bomber. 
“Super-T” hose is fully qualified to specifications of MIL-H-25579. 
Straight, 45° and 90° fittings are in stock. “Super-T” hose is 
factory assembled with permanently attached fittings — corrosion 
resistant, high temperature or extra-lightweight types. Special 
angles or connections can be made to your specifications. Write 
for Bulletin S-3 today. 


*TEFLON is a registered DuPont trademark. 
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SALES OFFICES 
Atlanta, Chicago 


: | Cleveland, Detroit, 
% | Fort Worth, Houston 
Kansos City, Los 


\ Angeles, New York 
P.O. Box 10398 « Fort Worth Texas €. , x Philadelphia 
Branch Plants: Los Angeles. Fort Wayne. Toronto oe 


in Canada: Stratofiex of Canada. Inc Toronto, Tulsa 











How NRC 
High Vacuum Technology 


Can Help You 
Conquer Extreme Altitudes 


Under the high vacuum conditions encountered in outer 
space, familiar products and processes which work at sea 
level may develop strange and unfamiliar characteristics. 

For example, at extreme altitudes metal-to-metal contact 
may cause parts to gall or stick. Graphite lubricants lose 
their effectiveness. Grease vaporizes rapidly. Plastics change 
their properties. Some metals such as zinc evaporate 
directly. Rocket flame patterns change and fuels behave 
differently. 

COSTLY FAILURES AVOIDED — A superior method 
of making sure your product or component will work in 
outer space is to test it in simulated high vacuum conditions 
encountered at altitudes from 200 to 600 miles. A missile 
failure can cost over $2,000,000 and all traces of the cause 
can be lost with it. National Research Corporation can help 
you predict your product performance in several ways. 

Data relating to your product or materials may already 
be on hand. Much information has been generated in con- 
nection with the development of high vacuum processes and 
equipment over the past 20 years. 

Existing facilities are available in our laboratories for 
doing basic materials research for outer space and missile 
applications on a contract basis. 

Together with our subsidiary, NRC Equipment Corpora- 
tion, we can deliver a turn key installation which will 
simulate high vacuum conditions above 100 miles. If you 
wish to assemble your own high vacuum facilities, standard 
gauges, valves, pumps and accessories are in stock for im- 
mediate shipment. The services of our field engineers will 
help you save time, money and trouble. 

Call or Write in today for preliminary exploration of how 
we can help you build products or select materials for outer 
space components. 





Chart prepared by National Research to indicate vacuum requirements for space simulation. Data 
taken from International Geophysical Year Reports. Copyright 1958 by National Research Corp. 
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THE UPPER ATMOSPHERE VACUUM SPECTRUM 


























FREE—Copy of new brochure “HIGH VACUUM TECHNOLOGY AND THE SPACE AGE" which contains a large 
3-color version of above chart. Write on your firm letterhead. 


National Research Corporation 


70 MEMORIAL DRIVE, Dept. All + CAMBRIDGE 42, MASS. + ELiot 4-5400 


solid 


footing 


To a man floating weightless around Space Station 
C, these are perhaps meaningless words—but solid 
footing is highly important to most of us who live 
and work on the surface of the earth. 

Autonetics has established a solid footing in iner- 
tial guidance through 12 years of successful develop- 
ment and production of airborne and ocean-going 
systems, as well as systems for space applications. 

The healthy growth of the Autonetics Guidance 
Engineering dey artment—based on a number of 
highly diversified contracts—has created new senior- 


NERVE ( 


ENTER OF THE NE 


level positions in the fields of electro-mechanical com- 
ponent development and system analysis. 

Well qualified, experienced men will find solid foot- 
ing in this permanent, progressive, and successful 
organization —plus the chance to create and to grow 
in one of today’s most challenging fields. 

But time’s a-wasting. Now is the time to find out 
what the future holds for you at Autonetics. 

Please send your resume to Mr. B.M. Benning, 
Manager, Employment Services, 9150 E. 
Highway, Downey, California. 


» Autonetics 


A DIVISION OF NORTH AMERICAN AVIATION, INC 


Imperial 


A} 


W INDUSTRIAL E 








AVIONICS 


- 





OPTICAL missile guidance called Selective Optical Lock-On (Solo) can visually lock onto any specific ground or water based target or target 
urea, System, which appears difficult to jam, is useful for air-to-surface or surface-to-surface missiles 


Optical Guidance Designed for Missiles 





By Philip J. Klass transistorized circuitry, is expected t driven or electri vered gyro Ww 
weigh less than 10 Ib., making it suit- which are brought ced 
Washington—A missile guidance svs- ble for small tactical air-to-surface mis- launch and th t thout 
tem which can optically lock onto iles uch as Navv’s Bullpup and during flight 
ground- or water-based targets whether USAF’s new White ‘ect 


’ 
Lance. Technique 


yr not they stand out visibly from the ilso appears suitable for short-range sur- Aiming Method 


background, and which appears to b« face-to-surface missiles Solo could be ' t 
irtually unjammable, was disclosed her« Laboratory and flight tests indicate vy means of tl es gunsight 
Defense Department scientists that Solo should have guidance error of ept that deflect f airplane 

Che novel guidance system need only no more than 24 to 5 angular mils. This ntrodu S 
iimed at any specific target or target means that a Solo-guided missile that it. Chicago A 
1 which has sufficient contrast to be launched two miles from target { desig S 
iscernible to the human eve and it will should have a guidance error of no more ult-in 
k onto the target like a bird-dog, than 26 to 52 ft. Error increases, or tube, if des 
ording to Chicago Aerial Industries decreases, linearly with release-point dis the pilot an , a 
hich developed the system with it tance from target thode 1 t . held of 
vn funds From an operational viewpoint, Sol f th issile’s ¢ stem. Wit 
. ae is extremely simple to use and does not this provision, tl t need onl 
Infrared Potentiality require that launching airplane — be r th itil tl ck 
he system is called Selective Optical equipped with radar. The rcraft is displav shows tl uf 
Lock-On, or Solo for short. It appears aimed at the target so that Solo’s tl lesired target tiat 
to be usable with infrared radiation as__ optical field of view (about 0.6 deg.) is 
vell as with visible light centered on target, then the lock-on New guidance tg 
[he company expects to test an in signal is sent to Solo, after which it f Chicago Aerial | 
frared version soon naintains the target centered in_ its } f is f 
Complete missile guidance package, field of view. Optics are gyro-stabilizec yensating for airplane ¢ nd-speed a 
including optics, gyro stabilization and about all three axes, using cither ai tit n th 
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why SUNDSTRAND TURBO is synonymous 
with SECONDARY POWER... 


eeeereeeeeeee 


5 NOTABLE 
CONTRIBUTIONS 


to missile flight... 


... are a result of Sundstrand Turbo’s 
foresight and ability to put to work its 
research in Secondary Power to 
practical applications. 


From this sound experience base, today’s 
applied research emphasis is on high 
performance turbo machinery leading to 
higher specific power and lower specific 


fuel consumption. 


Paralleling this effort are advanced 
research projects in fuel and combustion 
technology, regenerative fuel cells, 
cryogenics, electromechanics and the 
utilization of solar and nuclear energy 


for non-propulsive power for space flight. 


Write for your copy of Sundstrand Turbo's 
informative 36-page brochure, 
“Facilities and Capabilities." 


SUNDSTRAND TURBO 


10445 GLENOAKS BOULEVARD, PACOIMA, CALIF. « 2480 W. 7OTH AVE., DENVER, COLO. 


A Division of =} SUNDSTRAND MACHINE TOOL CO. 
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SOLO optical guidance system is simple, small and lightweight. 


2 F/2 CBECTIVE LEN 
5 PRIMARY MAGE AND FE 
4 GYRO MOTOR 
@ STATOR 
@ ROTOR 
5 DEROTATION PRISM 
6 RELAY LENSES (3 GRO 


. SEAM SPUTTER WOT Stow 
INTROL SGNA SENSOR 


rs 
9 SCAN MOTOR 
0 VORON 
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Missile-borne guidance package shown in mockup at left, is expected 


to weigh less than 10 Ib. Optics are gyro stabilized about all three axes. System installation is shown at right 


imera that it builds. These cameras 
have ne shutter, moving the strip of 
film at the same speed as the ground 
ippears to move under the airplane in 
order to eliminate ground motion. Film 
strip moves at a rate which is propor 
tional to airplane ground speed and in 
portional to its altitude 


crsely. pr 


I 
Film Speed Control 


By optically sensing the rate at which 
light and dark patches of ground move 
vast a photoelectric cell, it is possible to 
obtain a signal proportional to desired 
ratio of ground speed to altitude, which 
is used to control film strip speed. 

When the svstem is aimed at anv 
target area, it random col- 
lection of dark and light areas of ran 
dom shapes and sizes. Solo generates 
control signals for the missile’s autopilot 
so as to maintain this collection of dark 
ind light areas in the same precise posi 
tion relative to center of field of view 
as at instant of lock-on 

As the missile nears the target, the 
haracteristic pattern of dark and light 
ireas Changes slightlv because a smaller 
target area now fills Solo’s field of view 
Chis may cause the system aiming point 
to shift slightly to a new lock-on point, 
but this will always remain inside the 
area covered by the field of view at time 
the missile was launched, according to 
Samuel Bouskv, chief scientist of Chi 
cago Aerial Industries. 


‘sees. a 


Tracking Capability 

Svstem demonstrated its ability to 
lock onto and track a variety of non 
descript targets in movies of prototvpe 
system which were shown to AVIATION 
WEEK. 

With the system mounted in a sta- 
tion wagon, it locked onto and tracked 
one brick among many in a brick wall, 
one tree among many, a pile of snow 
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ind similarly tracked a pile of dirt 
With the prototype flying in a light 
the movies demonstrated Solo’ 


plane : 


ability to lock onto clump of trees, a1 


airport runway several miles 


iwa\ im 
even to one cloud among manv. Bousk 
savs Solo can lock onto and track water 
surface because of diffcrent ntrast 
provided by ripples 

Solo can lock onto a m 
providing it dominates the field of 1 
ind provides sufficient contrast 
respect to background, Bousky s 
Movies showed the svstem tracking the 
left wheel of a moving truck as 
hundred Va ihe 
wagon cCarrvi cuidan 


ving ¢t 


traveled several 
of a station 
system 

Anv natural or 1 made terrain 
which is sufficiently illumi 
a television image can 


nated to pro 


vield sufh 


duce 


cient contrast for accurate Solo guidance, 


Bousky savs. If the technique also proves 


suitable with infrared, Solo should be 
rhe 


able to operate day or night 


Hard to Jam 


An important additional advantage 
Solo is its comparative invulnerability 


+ 


to enemy countermeasures, according to 
Bousky. To fool Solo and lure it awa\ 
from target area, the enemy would have 
to place a number of suitable lights on 
the ground, be sure the 

missile’s field of view, then slowly shift 
from the target to get the 
to Bousk 


were within 
them awa\ 
missile to follow, according 

New guidance system can operate at 
altitudes up to 40,000 ft., and at ranges 
up to 10 mi. from target, company off 
cials Sa\ 

Solo’s avionic circuitry is completel 
transistorized, than 20 
watts of clectric 
during flight 

Chicago Aerial Industries, 1980 Haw 
thorne Ave., Melrose Park, Ill 


requires less 


power! from missile 


Expansions, Changes 


In Avionics Industry 


(th 


\:Dansions 


ind Ital 
He 
at ] 


rte 
oN. } 


e Douglas Microwave Co., Inc., Vit 
Vernon, N. Y formed new d 
lled Spectra Electronics Corp., with 
250 East Third St., Mt. \ 


© Bradley Semiconductor Corp 
ume of Bradlev Lab 
n, Conn., t 
tivities 
. lelecomputing Corp., | 
las icquired yntrolling 
Frank R. Cook Co., Den 
terchange of stock. N 
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LIGHTWEIGHT RELIABLE MISSILE CONTROL WITH THE NEW 
“Gendi’-Pecitie ELECTRO-MECHANICAL SERVO ACTUATOR 


These new Bendix-Pacific Actuators are ideally suited for low inertia, low load 
control devices, where high response from a low current power source is essen- 
tial. The Bendix-Pacific Series 168 Electro-Mechanical Servo Actuators may 
represent lower over-all weight, greater reliability, or lower cost than your 
present or proposed system. 

Discuss this new development with your local Bendix-Pacific Sales engineer 


or call the Electro-Mechanical section of Bendix-Pacific, North Hollywood, 


California—STanley 7-2881. 
“Gondix’-Prcitic 


DIVISION OF BENDIX AVIATION CORPORATION 








NORTH HOLLYW , CALIFORNIA 


Export: Bendix International, New York « Canada: Aviation Electric, Ltd., Montreal 
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which will be operated as a division, 
manufactures batteries. 


© National Cash Register Co. is enter 
ing field of military computer systems 
with several major research projects 
under way at its Los Angeles and Dav- 
ton facilities. 


e Amphenol Electronics Corp., Chi 
cago, will merge with the George W. 
Borg Corp., Delavan, Wisc., with Am 
phenol President Arthur J. Schmitt be 
coming chief executive officer of new 
company. Mr. Borg is chairman of 
executive committee. New name is 


Amphenol-Borg Electronics Corp. 
© Waldale Research Co., Inc., Pasa 


dena, Calif., has been acquired by Con- 
solidated Metal Products Corp., Al 
bany, N. Y. New acquisition produces 
strain gages and transducers 


e Raytheon Manufacturing Co. has 
started construction of new 122,000 sq 
ft. missile systems development labora 
tory in Bedford, Mass. Occupancy is 
scheduled for March. 


@ Electronic Associates, Inc., has 
opened new 61,000 sq. ft. manutactur 
ing facility at West Long Branch, N. J 


¢ BJ Electronics Division of Borg-W ar 
ner Corp., Santa Ana. Calif., has ac 
quired Northam’ Electronics, Inc 
Altadena, Calif., subsidiary of Norris 
Thermador Corp., which specializes 
in special weather and meteorological 
instrumentation. New acquisition will 
be combined with BJ Electronics opera 
tions at Santa Ana. Eugene Bollay, 
former president of Northam, becomes 
new director of research, metcorolog 
instrumentation 


e Mech-Tronics Corp., Melrose Park, 
Ill., has purchased 55 acres in Deet 
Valley, north of Phoenix, Ariz., and 
plans to build 30,000 sq. ft. plant 
which will employ 100, to supplement 
present Melrose Park facility 


= FILTER CENTER + 


> Maser-ized Intercept Radar—Navy 
Bureau of Acronautics will soon award 
a contract for airborne interceptor rac 
emploving new Maser or parametric 
amplifiers, expected to extend range 
by a factor of at least six over current 
radars. Intercept radar being developed 
by Hughes Aircraft for USAF/North 
American F-108 supersonic interceptor 
also will use Maser or parametric ampii 
fier (AW Nov. 10, p. 23). 





> Molecular Circuitry Predictions—Size 
reductions by a factor of 100 to 500 
in avionic components appear feasible 
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vithin 10 years, according to Dr. H. W. 
Welch, director of research and devel- 
opment for Motorola’s Military Elec- 
tronics Division. New approaches to 
solid-state circuitry will require ex- 
tremely precise control of material com- 
position, of thin films and manipula- 
tion of microscopic parts in assembly, 
iccording to Welch. He reported that 
this will be a fundamental objective 
% = Motorola’s newly-formed Solid 
State Electronics Dept 


> Predicted Transistor Sales—Transistor 
iles, expected to reach 44 million 
units this vear, should increase 50% 
n 1959 to 66 million units, according 
to James H. Sweenev, marketing man- 
for General Electric’s Semicon- 
uctor Products Dept. Sweenev said 
hat annual dollar sales of new control- 
d rectifiers, whose function is similar 
to thyratron tubes, could match present 
transistor sales within five vears 


> Traveling-Wave Tube Forecast—Sales 
f traveling-wave tubes, versatile, low- 
noise amplifiers that are finding increas- 
ipplications in radar and electronic 
untermeasures equipment, are Cx- 
pected to reach $7 million in 1959 
ording to Hans Jenny, manager 
icrowave engineering for Radio Corpo 
tion of America’s Electron ‘Tube Di 
ision. Jenny says that traveling-wave 
tubes have become reliable devices, 
onsiderably smaller, lighter and more 
rugged than early models 
> New Infrared Detectors—Three new 
types of infrared detectors with short 
time constants and sensitivities out to 
moderately long wavelengths have been 
disclosed by Philco Corp. Two of the 
etectors are N and P typc gold-doped 
germanium photoconductors, with cut 
ff wavelengths of six and nine microns, 
respectively, and time constants of 30 
ind 0.1 microseconds respectively. De 
tectors have impedance of approxi- 
mately one megohm. Third detector 
made of indium antimonide, has low 
impedance, cutoff of approximately six 
microns and time constant of less than 
two microseconds, Philco savs. Detec- 
tor performance is based on operation 
it liquid nitrogen temperatures. Com- 
pany reports it has developed miniature 
rvostats for detector cooling 


> Tubes vs. Transistors—Sales of vac- 
uum tubes will rise from 420 million 
per year to +50 million during next 
several years, then level off at that fig 
ure, according to a prediction by Don 
ild G. Mitchell, board chairman and 
president of Sylvania Electric. Total 
receiving tube sales in September were 
+0.1 million, down approximately 10% 


from same month last year, while tran- 


sistor sales were 5.1] million units for 


same month, a 64% increase over same 
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ACCURATE ROLLING 
SAVES MACHINING 
REDUCES SCRAP LOSS 
ASSURES HIGH QUALITY 


Cost reduction, achieved through the use of Edge- 
water steel rings, is due to savings in machining 
time and reduced scrap loss. Edgewater rolled rings 
are formed to tolerances so close that a minimum 
of machining is required. Weldless rings are rolled 
from solid steel blocks by a process which produces 
a wide variety of cross-section shapes. Diameters WRITE for bulletin 


are from 5 to 145 inches. deocwibing 
Edgewater Rings. 


Edgewater Steel Company 


P.O. Box 478 « Pittsburgh 30, Penna. 
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— LET us TELL 
“YOU THE 
DRAMATIC 


— P -.~ 409 STORY 
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ANNES MIS . 


\ wa 
lee a where little has remained of either the ve- 
a " 


hicle or its instrumentation but complete 

‘ accurate — permanent — reproducible test 

, records have been salvaged from even totally 
mutilated 409 Century Oscillographs! 


Century can tell you of dramatic incidents 


Todays 409 Series of Century Oscillographs Have Features 
Usually Only Found In Large Laboratory Units. 


@ 13- lbs. weight — Size 12” @ Permanent - Reproducible 
x 6- 15/16" x 5” High Contrast Record 
@ Up to 40 hours continuous 
@ 12 Recording Channels recording 
@ Provision for remote 
@ Easy Trace Identification operation 


CENTURY ELECTRONICS 
& INSTRUMENTS, INC. 


1337 N. UTICA ° TULSA, OKLAHOMA 





month last year, according to figures 
released by Electronic Industries Assn. 
l'otal transistors sold this vear in first 
nine months, 30.4 million, exceeded 
the 28.7 million sold in all of last vears, 
EIA figures indicate. 


> Signed on Dotted Line—Major con- 
tract awards recently announced by 
avionics manufacturers include 

© Bendix Computer Division, Los An- 
geles, has sold flight system simulators 
ror ground testing of missiles to Army 
Ordnance Missile Command, Hunts- 
ville, Ala., and Convair Division of 
General Dynamics Corp. at Ft. Worth 
Equipment includes flight simulation 
table with three degrees of freedom 
and an associated analog computer 

@ Motorola Military Electronics Divi- 
sion, $715,000 contract from Boeing 
Airplane Co. for Bomarc guidance bea 
cons 

¢ Burroughs Corp., $22.8 million Au 
Force contract for 32 additional AN 
FST-2 data processing systems for use 
in SAGE air defense program, bringing 
the total of such systems ordered to 
date to 98. 

e Sylvania Electric, Waltham, Mass., 
reports contract from Rome Air Devel- 
opment Center for development of 
magnetic wideband recorder-reproducet 
using novel techniques, including a re- 
circulating storage loop. 

¢ Telecomputing Corp., Los Angeles, 
1 $115,000 award from Boeing Airplane 
Co. for floated rate gyros to be used 
in Bomarc missile. 

@ Allen B. DuMont Laboratories, Clif 
ton, N. J., reports $450,000 contract 
from Chrysler Corp. for 31 missile test 
scts for Jupiter ballistic missile 

e United ElectroDynamics, Pasadena, 
Calif., $1 million contract from USAF’s 
Ballistic Missile Center for transistor 
ized telemetry svstems to be used in 
ballistic missiles 

@ Tamar Electronics, {1tc., Los Angeles, 
$160.000 contract from Boeing Air 
plane Co.’s Wichita Division for an 
tenna systems for B-52G. 

e Minnesota Mining & Manufacturing 
Co., Mincom Division, Los Angeles, 
two contracts totaling over $400,000 
from Rome Air Development Center 
ind Sandia Corp. for video-band instru 
mentation tape recording systems 

e ACF Industries Nuclear Products- 
Frco Division, two contracts from 
Naval Training Device Center for air 
craft simulators to be used by Japanese 
\ir Self Defense Force. One contract 
covers Lockheed P2V-7 simulator, the 
other three instrument trainers. 

e Consolidated Electrodynamics Corp., 
DataTape Division, Pasadena, Calif., 
$217,000 contract from Air Research 
& Development Command for mag- 
netic tape recorder/reproducer equip- 
ment for USAF Missile Test Center. 
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Autonetics’ NADAR 


tells you exactly what 
happened up there 


Was the pilot too quick on the trigger? Too slow? NADAR 
brings back the facts—a magnetic recording of everything 
the armament control system puts on the radar scope. The 
tape is ready for immediate playback —an invaluable tool for 


both flight training and flight testing. Remember... military 


pilots are always training. A : 
utonetics 4.) 
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Fearless has developed new 
machining of these and other ex 


1-temperature materials. Phone 
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WESTINGHOUSE INGENUITY Opens the Way to More Powerful Jet Engines 





Im roved Performance Fabricated molybdenum and Nicrotung, two of the 
D latest Westinghouse metal miracle developments, 
are outstanding examples of metallurgical progress 
toward higher operating temperatures and more effi- 


° cient airborne propulsion systems. 
ll CW ] » Inconel-clad molybdenum can be used in air- 
breathing engines without deterioration from high- 


temperature oxidation. “‘Clad-moly”’ parts have 
proved successful in extensive engine testing at 


b °F. 
Temp erature Alloys one 3 Toit Gees blade alloy invented 


by Westinghouse through the use of “predesign” 











techniques. A nickel-chromium-tungsten alloy, 
Nicrotung has the best high-temperature strength 
of known super-alloys and may be cast readily into 
intricate shapes. 

These are two examples of Westinghouse leader- 
ship in metallurgy for improved airborne propulsion 
system performance. 


Take advantage of this ability to design, test and 
produce outstanding products for all phases of jet 
propulsion. Contact your Westinghouse sales engi- 
neer or write the Westinghouse Aviation Gas Turbine 
Division, P.O. Box 288, Kansas City, Missouri. 


J-54048 


you CAN BE SURE...1F ITS 


Westinghouse 
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AERONAUTICAL ENGINEERING 


BELL’S turbine-powered HU-1 Iroquois is powered by 480-Ib. Lycoming T53-L-1. Empty weight is 3,834 Ib. Gross weight is 5,800 Ib. 


Aviation Week Pilot Report: 





Minimum Effort Required to Pilot Bell’s 


By Robert L. Stanfield 


Fort Worth, Tex.—Designed from 
scratch as a_turbine-powered utility 
helicopter for the U.S. Army, with 
components capable of minimum 1,000 
hr. of operation between overhauls, 
Bell Helicopter’s all-new HU-1 Iroquois 
is a highly stable rotorcraft that re- 
quires a minimum of pilot effort. 
Flight characteristics come close to 
those of fixed-wing aircraft. 

Single-rotor HU-l—the service test 


eb eae 


an external annular 


and commercial versions of which are 
designated the YH-40 and Model 204, 
respectively—is powered by a lightweight 
gas turbine engine, the 480-Ib. Lycom- 
ing 1T53-L-1. Fuel grade specified is 
JP-4. 

Free turbine powerplant consists of 
an axial-centrifugal compressor (five 
axial stages and one centrifugal stage), 
vaporizing com- 
bustor, a gas producer turbine and a 
free power turbine which eliminates the 
need for a clutch (AW Sept. 30, 1957, 


QUICK access to Iroquois’ avionic equipment is provided by a two-latch, hinged door. 
Rear of instrument panel is also accessible through this area. 
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p- 61). At sea level, the engine, which 
also was initially designed for helicopter 
use, is military-rated at 860 shp 
Design criteria of the HU-1 dictated 
that the helicopter would hover at 
6,000 ft. out of ground effect when 
temperature is 95F. Derating at sea 
level, on the basis of torque, was man 
datory for this power. Powerplant is 
derated to a maximum output torque 
equivalent to 700 hp. at 5,800 rpm 
(770 hp. at 6,400 rpm.) for maximum 
continuous power at sea level. 


Empty Weight 


The light, 3,834 lb. (empty weight) 
HU-1 also exceeds in all respects initial 
Army requirements calling for a heli- 
copter that would cruise at 100 kt., 
climb at 1,500 fpm. and deliver an 
800-Ib. payload over a_ 100-nautical- 
mile radius. 

Helicopter flown by Aviation WEEK 
for this evaluation was Army No. 
55-4460, the second of Bell’s three pro- 
totype XH-40s. Prototypes, with YT53 
engines, are military rated at 825 shp. 
at sea level. They are one foot shorter 
than production models, which were 
lengthened for extra litter and passenger 
space. 

Key performance features evidenced 
curing flight evaluation included 
e Fast start. No warm-up is required of 
the turbine engine. Helicopter was ait 
borne immediately following enginc 
start. In tests, the HU-1 was im the air 
in less than half a minute after the pilot 
entered the cockpit; in about one min- 
ute the pilot was a mile away. 

e Noise level. Minimum of noise and 
vibration was felt during all phases of 
flight. This can be attributed to the top- 
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HU-1 Iroquois 


of-fuselage, aft-of-cabin engine mount- 
ing: a three-point rigid mounting sys- 
tem with a barrel spline connection be- 
tween the output and transmission 

© Acceleration rate. rom hover—about 
5 ft. above the ground—the XH-40 
was accelerated to 100 kt. in 12 sec., 
pointing up its capabilities for crash- 
rescue work 

@ Rate of climb. From 100 ft. altitude, 
uirspeed indicating 60 kt., the collective 
was pulled up and helicopter climbed 
out at rate of 2,000 fpm. Vertical climb, 
from hover, was made at 1,800 fpm 

e Directional control. Pulling 6,400 
rpm. and with torque pressure indicat- 
ing 18 psi., XH-40 was flown rearward 
at better than 50 kt., sideward at 40 kt 
LT here would be no lack of control when 
operating crosswind. Yaw instability is 
offset by tail boom extension acting as 
a vertical stabilizer. Controllable ele- 
vator is mounted on tail boom. 

© Hands-off flight. During flight cyclic 
stick was held between knees, empha- 
sizing helicopter’s fixed-stick stability, 
a definite advantage for instrument 
flight rule flying. Helicopter is easily 
controlled. Response to control pres- 
sures is smooth but not overly sensitive. 
Indexing of rotor system relative to con- 
trol system aids lateral control. 
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ALL components at right (above) are accessible via a built-in work platform only 54 in 
from ground. Hinged cowling provides access to area. All major equipment is accessibl 
from the outside. Cockpit (below) features dual instrumentation and dual controls. Future 
procurement on instrument configuration is still in question. Current HU-1A model has 
only a single set of instruments. 





Gross Weight 


With four of us aboard during evalu- 
ation, XH-40 grossed 5,200 Ib. Maxi- 
mum allowable gross weight of this 
model for flight testing only is 5,725 
lb. Along with Aviation Weex pilot 
at the controls was Bill Quinlan, Bell 
engineering test pilot. 

Helicopter on its skids sits close to 
the ground, making for easy access to 
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Something to see... 


for the pilot who’s flying blind 


on a 
down 


through 


wney, Californian MUtOnetics A). 








CARGO compartment of HU-1 is 142 cu. ft. 
Cabin area contains a passenger seat, for four 
people, that can be folded and stowed. 


the cabin. Skid gear consists of two lat- 
eral mounted arched cross tubes at- 
tached to two formed longitudinal skid 
tubes. Structural members are made 
from formed aluminum alloy tubing. 
\ssembly is clamp-attached to fuselage 
it four points. Ground handling wheels 
are provided in loose equipment. They 
can be installed for ground movement 
Skid is attached to tail boom. 

Forward section construction con- 
sists primarily of two longitudinal beams 
with transverse bulkheads and metal 
covering. Beams provide support for 
cabin sections, landing gear, fuel tanks, 
transmission, engine, tail boom and are 
the attaching points for the 3,000-b. 
capacity external cargo sling which is 
controlled by the pilot. 

l'ail boom is a semi-monocoque struc- 
ture with metal covering and is bolt- 
ittached to the forward section to allow 
casy removal or replacement. Rear of 
the tail boom supports the tail rotor, 
vertical fin and synchronized elevator 

Adjacent to each pilot’s seat is a 
hinged door. Directly behind, on each 
side of the 142-cu. ft. cargo compart- 
ment, is a sliding door. Passenger-cargo 
cabin area contains a passenger seat, for 
four people, that can be folded and 
stowed against cabin aft bulkhead 

A litter rack and medical attendant 





HU-1 Component 


Replacement Time 
No. Men: Time: 
Landing gear, 
skid type 2 30 min. 
Engine, complete 2 30 min. 
Starter l 35 min. 
Oil cooler l 30 min. 
Battery l 5 min. 
Generator, main l min. 
Main rotor and hub 2 min. 
Tail rotor hub 
and blade 30 min. 
Il ransmission 40 min. 
Tail rotor gear box, 


cach 20 min. 
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Only CHERRY Gives You 
HIGH CLINCH RIVETS” 








A Complete Line 
For The Aircraft Industry 


the Cherry "600" Rivet—in A-286 Stainless Steel 
the Cherry "700" Rivet—in Aluminum 
the Cherry 800" Rivet—in Monel 


Industry-proven Cherry High Clinch Rivets offer advantages 
superior to any other blind rivets: (1) Superior Clamp-up, 
(2) Complete Hole Fill, (3) Positive Inspection, (4) Uniform 
High Pin Retention, (5) Wide Grip Range. 

Cherry High Clinch Rivets—in A-286 Stainless Steel, Alu- 
minum or Monel—are designed and produced for the air- 
craft industry. 

For information on Cherry High Clinch Rivets and installa- 
tion tools, write Townsend Company, Cherry Rivet Division, 
P.O. Box 2157-N, Santa Ana, California. 


*Patents Issued and Pending 


CHERRY RIVET DIVISION 
ome 


“Townsend ey 


In Canada: Pormen! loch Manufacturing Gonanoque, Ontario 





ASTRODYNE 


Astrodyne was founded early this year to bring to- 
gether in one productive group all the skills, experi- 
ence, and facilities it takes to design and manufacture 
America’s major solid propellant missile systems. 

From Phillips Petroleum Company came men 
with impressive backgrounds in research, design, 
and manufacture of superior solid propellants. From 
North American Aviation came men who know mis- 


sile systems management, and who have designed 


—aimed for the future in solid rocketry 


and built the largest rocket engines in use today. 

Today Astrodyne has the experience to design, 
develop, and manufacture complete propulsion sys- 
tems, extruded and cast propellants, solid propellant 
rocket motors, and boosters, and gas generator 
charges for auxiliary power units. 

Inquiries are welcomed on any phase of the solid 
propellant field—from preliminary design to quan- 


tity production. 


ASTRODYNE, INC. 


McGREGOR, TEXAS 





seat can be quickly installed and two 
litter patients will be carried within the 
cabin of the military HU-1. Bell plans 
to change the center of gravity of the 
helicopter allowing more load in the 
cabin. Commercial version, the Model 
204, will seat eight forward-facing pas 
sengers in two rows of five and three 
side-by-side seats 

Seating in the XH-40 flown was com- 
tortable. Seats are adjustable, fore, aft 
and vertically. Visibility is good, with 
transparent plastic panels located at top, 
front, bottom and sides of cabin. Instru 
mentation and switches are positioned 
to the convenience of both pilot and 
copilot. 

Overhead console mounts d.c 
breaker panels, plus switches for dome, 
navigation and instrument lights, cargo 
release, cabin heater, a.c. and d.c. power 
controls. 

Center pedestal seats master control 
panel and panels for heater air control, 
engine control, hydraulic control, 
marker beacon, and VHF navigation, 
UHF transceiver, ADF receiver, emer- 
gency intercommunication. 

Pilots’ flight instruments are located 
on both left and right sides of main in 
strument panel. Current HU-1A model 
has only a single set of instruments. En- 
instruments are centered. 


circuit 


gine 

Dual controls, which are quickly re- 
movable, are prov ided with all models 
Control system is a positive mechanical 
tvpe including cychec control stick, col- 
lective pitch, adjustable tail rotor pedals, 
ind the synchronized clevator which 
will be going to push-pull control 

The pilot's cyclic stick grip contains 
the cargo release switch, trigger-tvpe 
three-position radio transmission switch 
ind the force trim release switch. Co 
pilot’s stick grip does not contain the 
cargo release switch 

Collective pitch control lever on the 
pilot’s side contains friction adjuster, 
| rotating grip-tvpe throttle and switch 
box assembly containing starter, 
landing light an? searchlight 

Copilot’s collective _ pitch 
ever, when installed, contains only ro 
tating-tvpe throttle, governor switch 

Starting procedures for the turbine 
and quick; no 
warm-up period is necessary. With boost 
pump on and throttle cracked, starter- 
ignition switch is pulled and held 
Starter energizing time is limited to 40 
sec. Switch is released at 30-33% rpm 
is producer speed and throttle ad- 
need to ground idle speed of 44% 


gov- 


CTnor, 


wit he S 


cngine are simple 


he 


rpm 

Ground run and checks were made at 
flight idle (58 to 62% gas producer 
rpm.) and XH-40 was ready for take- 
off. Outside air temperature was 29C 
Sea level pressure was 29.92 in. Wind 
was from the east at 3 kt. 

Helicopter smoothly flew up vertically 
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LENGTH of the HU-1 is 53 ft. Height is 14.6 ft. Width is 8.4 ft. Skid gear consists of 


two lateral-mounted arched cross tubes attached to formed longitudinal skid tubes. 
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6. We ee ae Relies 
IROQUOIS lifts a 1,600 Ib. Hiller H-23 during Army user tests at Fort Rucker, Ala. External 


cargo sling, controlled by pilot, has capacity of 3,000 Ib. 
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THREE-VIEW diagram of the YH-40. 


over a foot for extra litter and passenger space 


Production models have been lengthened slightly 





GESONA L- 278 


oh aise 
a |) S.AIR FORCE 





The Cessna L-27A is now on operational duty with the U. S. 
Air Force. Its speed—the highest speed of any U. S. A. F. 
light twin transport—and its range and versatility are prov- 
ing highly valuable in raising administrative mobility. 
to save money Cessna designed and built the L-27A for hard work. Power 
loading, acceleration, and climb characteristics are excellent. 
for the Single engine performance is particularly outstanding—for 
this modern Cessna twin packs more power per pound than 
any other light twin transport. Operating and maintenance 
Air Force costs are low. Result: the Cessna L-27A makes 
substantial savings for the U. S. Air Force. y 
Cessna Aircraft Co., Wichita, Kansas. 1 
( CSSHM 


Now on duty 





Inquire today about the rewarding future your Air Force offers you 
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at 1,200 fpm. to an altitude of 400 ft., 
then forward at 70 kt. indicated. With 
rpm. at 6,400 and gas producer rpm. of 
56%, airspeed moved up to 105 kt. in- 
dicated. Exhaust temperature was 
520C; torque was 22 psi.—about 500 hp. 

First indications of blade stall were 
evidenced at 120 kt. IAS (indicated 
air speed), when amplitude of vibration 
increased above threshold of 
his was compensated by a reduction in 
collective pitch, thus a reduction in 
blade angle. 

Airspeed is yellow-lined at 70 kt. 
Minimum of 6,200 rpm. above this 
speed is necessary to ward off blade stall. 
Indicator is red-lined at 105 kt. but 
extra engine power available makes it 
too easy to exceed this figure 

Capabilities for upping the top speed 
ot production helicopters were €Vl- 
denced in a recent USAF speed run 
where third beefed-up prototype XH-40 
was reported to have flown in excess of 
150 kt. IAS. 

lurbine engine is marked by 
fairly flat torque curve. Engine power 
is available at low rpm. During hover 
rotor was backed off to 5,800 rpm. for 
efiiciency. Good stability char- 
acteristics stem from stabilizer ba 
which is mounted above and 90 deg. to 
the rotor; is partially restrained in its 
movement by hvydraulic-tvpe dampers 


comfort 


also 


added 


Control Forces 

Light control forces are reduced to 
near-zero pounds force, to lessen pilot 
fatigue, by hydraulic boost cylinders 
connected to control system mechani- 
cal linkages and powered by a transmis- 
sion driven pump 

Force trims connected to the cvclic 
and directional controls are electrically 
cperated mechanical units used to in 
duce artificial control feeling into the 
cyclic-directional controls and to pre 
vent the cyclic stick from moving of its 
own accord. 

Before flying with boost power off, 
helicopter was first landed. Flying the 
XH-40 off the ground, no boost control, 
It was uncomfortable 


was no problem 
were only 


Hlowever, feed-back forces 
apparent when controls were in mo- 
tion. 

Again, from hovering position, vertical 
takeoff was made. Holding the XH-40 
in hover, collective was pulled full up 
Helicopter went straight up for 600 ft 
at 1,800 fpm. Moving forward in cruise 
condition, airspeed indicated 100 kt 
Torque pressure was 21 psi. Gas pro- 
ducer rpm. was 86%. Tail pipe temper- 
ature was 530C. 

['wo low-pressure torquemeter indi- 
cators are located on the pilot’s and 
copilot’s sides of instrument panel. They 
are connected to a single transmitter 
which is part of the engine oil system 
and indicate readings of torque im- 
posed upon engine output shaft. 
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Empty weight 
Gross weight (varying per mission type) 
Useful load (varying per mission type) 
Over-all length 
Over-all width (landing gear skid tubes) 
Over-all height (ground attitude) 
Stabilizer bar diameter 
Main rotor: 
No. blades 
Rotor diameter 
Rotor disk area 
Rotor disk loading at 5,400 Ib. gross wt. 
Blade chord length 
Blade twist 
Blade feathering axis 
Blade area, each 
Rotor rpm.: 
at 5,800 engine rpm 
at 6,400 engine rpm 
Rotor tip speed: 
at 5,800 engine rpm 
at 6,400 engine rpm 
Tail rotor: 
No. 
Rotor diameter 
Rotor disk area 
Blade chord length 
Blade twist 
Blade area, each 
Rotor rpm.: 
at 5,800 engine rpm 
at 6,400 engine rpm 


blades 


Tip speed: 
at 5,800 engine rpm 
at 6,400 engine rpm 
Performance: 
Cruising speed (less than 60° power) 
Hovering ceiling (out of ground effect) 
Hovering ceiling (in ground effect 
Vertical rate of climb, in excess of 
Best rate of climb, in excess of 
Fuel capacity (normal) 
Range, in excess of 
(* approximates, pending 


Base, Calif.) 


Engine 


Jet Thrust 


shp. (min.): 
I Ib. (min.): 


Ratings: 


Military 102 
Normal 96 
90% normal 89 


75% normal 5 





completion of Phase IV 


Bell HU-1 Iroquois Specifications 


3,834 Ib. 

5,100 to 5,800 Th. 
1,266 to 1,966 Ib. 
53 ft. 

8.4 ft. 

14.6 ft. 

9 ft., 0.5 in. 


* 


44 ft. 

1,520 sq. ft. 

3.55 Ib./sq./ft. 

Root 15 in.; tip 15 in. 
12 deg. 

chord 

7.5 sq. ft. 


284.5 rpm. 
314.0 rpm. 


655.4 ft./sec. 
723.3 ft./sec 


“ 


8S ft. 6 in. 
56.8 sq. ft. 

; tip 8.41 in. 
zero deg. 
2.98 sq. ft. 


1,453.5 rpm. 
1,603.9 rpm. 


646.9 ft./sec. 
713.8 ft./sec. 


115 mph 
11,500 ft 
14,000-plus ft 
1,400 fpm. 
2,000 fpm 
125 gal. 

210 st. mi. 
Force 


testing at Edwards Air 


Lycoming 1T53-L-1 (model LTCI1B-1) 
Weight: 480 Ib. 


Equiv Spec. 
Fuel 
Consumpt. 
Ib./eshp./ 
hr. (max.) 
.673 
.689 
706 
.748 


Output 


rpm.: 


eshp. 


(min.): shaft 


6,790 
6.610 
6,320 
5.900 


866 
808 
729 


609 








During varying degrees of turn and 


Only the col- 


p« wel 


bank, rpm. held stable 
lective was used for increase of 
and altitude. Use of rudder takes about 
7-10% of power put into main rotor 

Tail rotor of the HU-1 differs from 
that of other Bell helicopters in that it 
is pusher type rather than tractor type 
Assembly is a two-bladed (metal), ngid, 


delta-hinged type incorporating precon 
ing and underslinging 

Each blade is connected to a 
mon yoke by means of a grip and suit- 
able pitch change bearings. Blade and 
voke assembly is mounted on the tail 
rotor shaft by means of a delta-hinge 
trunnion to minimize rotor flapping 
is from a takeoff on the lower 


cot 


Power 
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Make sure you get 


all these features... 


Insuring Lasting 
SATISFACTION | 
and SERVICE | 


specify 


TARNELL 


> CASTERS AND WHEELS ~<a 


oO RUBBER TREADS . . . a wide choice 
treads suited to all types of floors, includ- 


fact-packed 
elele) 
FREE! 
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CUTAWAY diagram of the HU-l1. Only 32 special tools are required for the helicopter. 
Anti-torque drive shaft incorporates five interchangeable sections. 


end of the main rotor transmission. 

Autorotation was made from 1,000 
ft., with a 3 kt. crosswind. Mixture was 
reduced to idle cutoff. Engine rpm. was 
5,800. Rotor rpm.—limits are 285 to 
314—was 314. Gas producer rpm. was 
60%. 

No excessive manipulation was re- 
quired. Rate of descent was 1,600 fpm. 
XH-40 ran forward on skids for about 
30 ft. before coming to a halt. 

Helicopter’s main rotor assembly is 
a two-bladed, semi-rigid see-saw type 
also employing preconing and under- 
slinging. Assembly consists of two all- 
metal bonded blades with corrosion- and 
scuff-resistant leading edges, blade grips, 
yoke, mast, stabilizer bar and rotating 
controls 

Blades are connected to a common 
yoke by blade grip and pitch change 
bearings, with tension straps to carry 
centrifugal forces. 

Rotor assembly is attached to mast 
via cardan type universal joint and se- 
cured with a cap fitting which incorpo- 
rates provisions for attaching a cable 
to hoist the helicopter. 

While the rotor system incorporates 
conventional Bell blades, feathering is 
not similar to that of the H-13; rather, 
as would an articulate rotor—blades 
feather around pitch-change bearings 

Design competition for a utility heli- 
copter was” initiated by the Army in 
May, 1954, through the Air Force. The 
Bell configuration won the competition 
in June, 1955, when the company was 
awarded a design contract. 

Initial flight was made in October, 


1956. Phase II flight testing was com 
pleted in June, 1957, and first produc 
tion model HU-1! was delivered to the 
Army in September of this year. Initial 
scheduling, as based on Phase II testing 
was beaten bv about a vear. 

The Iroquois is capable of operating 
from prepared or unprepared takeoff o1 
landing areas under instrument condi- 
tions including light icing, day or night 
fiving, and of navigating by dead reckon 
ing or by use of radio aids to navigation 

It was designed for transportation of 
personnel, special teams or crews, medi 
cal evacuation, ambulance 
equipment and supplies and, with dual 
controls, instrument training 

First three prototypes—XH-40s—arc 
involved in 1,000-hr. tiedown test pro 
grams and Phase III contractor flight 
tests at Bell’s Fort Worth plant 


Test Models 
Six service test models—YH-40s 
have been built. The first also is under 
going Phase III flight test at Bell. ‘The 
second is undergoing USAF Phase IV 
flight testing at Edwards AFB, Calif.; 
the third, joint USAF-Army Phase \ 
testing. The fourth YH-40 is being put 
through the Phase E user evaluation 
tests by the Army Aviation Board at 

Fort Rucker, Ala 

Fifth and sixth service test models, 
also at Fort Rucker, are undergoing 
rigorous 1,000-hr. Phase F Army logis- 
tics evaluation conducted by TATSA 
(Transportation Aircraft Test and Sup 
port Activity). 

Nine “pre-production” 


SeTVICC 


HU-ls are 
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work in the fields of the future at NAA 


STRUCTURAL 
TEST 
ENGINEERS 


NAA has immediate openings 
for senior engineers to work 
on such top-level projects as 
the B-70, F-108 and the rocket 
ship X-15. 

As part of our expanding 
organization, you'll manage 
elevated temperature test 
projects, including planning 
and design; conduct tests and 
report results. 


INSTRUMENTATION 
ENGINEERS 


If you know instrumentation 
and equipment limitations, 
and are experienced in the 
design of setups, there is a 
career for you measuring 
strains, static and dynamic 
loads, temperatures and 
deflections. 

Write to: Mr. A. M. Stevenson, 
Engineering Personnel, North 
American Aviation, Inc., Los 
Angeles 45, California. 


NORTH (\ 


AMERICAN AA 


AVIATION, INC. 
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being built at rate of one a ith. ‘I he 
first—rolled out in Septemb has go 
to the Army for testing in Alaska. The 
second is at the Bell plant for testing in 
the Army-Navy Instrument Program 
(ANIP The third will be at Fort 
Rucker for Phase E testing by Army 

Bell is planning as large a production 
schedule for the HU-1A as for any heli- 
copter it has produced 

lest programs have pointed up HU-I 
capabilities (AW Sept. 22, p. 58). Dur 
ing climatic tests at Eglin AFB, Fla., 
engine, after cold soaking at 30F, 
was started and accelerated to maximum 
power in 43.5 sec. without any preheat 
on any components, and minus ground 
support equipment 

Engine also was run through severe 
50-hr. desert test in Yuma, Ariz. Recali- 
bration showed a loss of only 1% in 
fuel consumption at full rated power 
and 2% at 75% power. During desert 


11 


trials, the engine ingested 65 lb. of sand 
continuously over a 25-hr. period, with 
loss of only 10% power 

At Fort Rucker, in_ accelerated 
1,000-hr. test program, each helicopter 
is accumulating 10 to 13 hr. daily. De- 
signed for 1,000 hr. on all components, 
engine has passed 1 50-hr. overhaul level 

Bell also is conducting 1,000-h1 
ground tests and transmission bench 
testing. USAF is conducting 1,000-h1 
test on rotor system at the Wright Ai 
Development Center, Dayton, Ohio 
Here, static test to a limit load factor of 
4.5Gs has been completed 

Running through tests at Edwards 
AFB, YH-40, which had been test 
flown to 16,000 ft., was used to rescue 
an injured man from atop a 10,000-ft 
peak, after first having had to surmount 
a 14,000-ft. peak en route 


HU-1 Maintenance 
HU-1 features, such as oil level si 


gages, rapid access doors and low 
houette, provide for rapid inspection « 
most components from ground level 
The following items can be replaced or 
disassembled without removal of major 
component from the helicopter 
e Engine components. Reduction geat 
ing, power turbine section (including 
burner, fuel nozzle, gas producer tur- 
bine and free turbine wheel), all ac- 
cessories (including fuel svstem, 
ernor and electrical components 
e Main transmission. Following dr 
gear quills plus their accessories (input 
drive, tach drive, boost pump drive, 
generator drive, tail rotor drive), main 
transmission oil pump filter relief 
valve, pressure warning switch, thermo 
couple and pressure transmitter, free 
wheel unit, rotor brake 
¢ Hydraulic system. All components 
can be removed without removal of 
other components 

Only 32 special tools are required for 


ALL-CHANNEL 
VHF COMMUNICATIONS 


WITH REVOLUTIONARY 
ALL-NEW 
TRANSISTORIZED POWER SUPPLY 


90-360 channel transmitter (50 ke spac- 
ing; 118-135.95 mc) 

90-560 channel receiver (108-135.95 mc) 
Permits crystal-controlled tuning to VOR/ 
LOC frequencies and simultaneous glide 
slope channeling. 

Permits SCS, DCS or completely flexible 
cross channel tuning. 

New transistorized power supply saves 
space and 4 pounds weight. 

CAA TSO‘d for scheduled airline use. 

22 pounds total weight, V2 ATR. 


Send for new descriptive brochure. 


NUrco 


NATIONAL AERONAUTICAL CORP. 
Fort Washington, Pa. 





Concenich 
Propellers” 
A 


-— 


increase MPH at 
the same engine RPM ! 


You can get up to a 10% increase 
in propeller efficiency by selecting 
the new Sensenich 

FIXED PITCH METAL 

CAA approved up te 165 hp 
Also available from Sensenich . . . 

FIXED PITCH WOOD 

CAA approved up te 225 hp 

TEST CLUBS 
up te 3000 hp 

Write, wire or phone today 

for Bulletins and Price Lists 
Dept. W Sensenich Corp. Lancaster, Penna 
Sensenich PROP SHOP Certitied 
Repair Station for 
metal or wood propellers Sensenich 
Beech and Hartreli controilables: Magna- 
flux, etchin, zing and plating service 
avatlable %. vice Hang 
Municipal Airport 
Repair Station 35 
2 ratings Orstributor of 
and parts 


ali makes fixed pitch 











Modern defense in action: 


PAINTING BY CHESLEY BONESTELL 


The threat...mass bomber attack across the 


You are on radar duty at America’s Dew Line—near the top 
of the world—and spot a mass of bombers approaching at 
supersonic speed. Another Pearl Harbor? 

Not likely! Your warning signal alerts a defense system 
which is in being now. Fighter planes streak out in a matter 
of minutes, armed with rockets like the Air Force Genie—a 
Douglas built missile which can down an entire bomber 


formation with one blast. 

In addition, our Army is ready for any aircraft that filter 
through with ground-based Nike Ajax and the still more 
potent, nuclear-armed Nike Hercules. Radar-guided, these 
missiles can take out fast aircraft despite all evasive action. 

It is no accident that we are now ready for attack from 
across the North Pole. Such problems were anticipated by 











*Defensive systems— Military leaders 
cannot afford to wait until an enemy 
strikes. Plans must be in being to meet 
any contingency ... any type of attack. 
And the physical means of meeting this 
attack ... vehicles, weapons and trained 
men... must be ready, too! 


Search radar antenna mounts 24 hour guard at edge of Arctic 
O Circle... flashes immediate warning to defense centers 


Depe mada on 


our Army, Navy and Air Force planners years ago. Industry [) O U G LAS 


became their partner in finding a solution. Western Electric 

and Douglas, for example, teamed up to develop Nike in The Armed Services’ partner 
1945. Douglas has been working on missiles since before 

Pearl Harbor. This same forethought is in action right 

now, perfecting the systems of defense needed against : 
tomorrow’s aggressors. _— 
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Major Southern California 


missile operation has 
immediate openings 


for qualified graduate 
engineers with experience in 





instrumentation Systems 


with general knowledge of missile systems, including 
propulsion, guidance, structures and electrical systems. 





Guidance Systems 


Experienced in research and testing of practical hardware, and 
with mathematical background for systems analysis. 














Flight Test 


Background should qualify for planning and formulating 
entire flight test programs. 





Aerodynamics 


Must be able to analyze missile configuration to determine 
aerodynamic performance and stability and control 
characteristics. 





For information on these and other engineering positions, write: 
Mr. H. A. Roberts, Dept. 451 
Missile Division 
North American Aviation, Inc. 
12214 Lakewood Blvd., Downey, California 


MISSILE DIVISION 


NORTH AMERICAN AVIATION, INC. 


the HU-1. Only five special tools are 
required for organizational maintenance. 

All major equipment is accessible 
from the outside. All drive system ¢om- 
ponents are located on the exterior of 
the fuselage structure. Hinged cowling 
allows rapid access. The tail boom may 
be pulled down by one man for accessi- 
bility from ground level. Anti-torque 
drive shaft incorporates five interchange- 
able sections. 

Two-latch hinged door in nose gives 
access to avionic equipment, plus ac- 
cess to rear of instrument panel. Electri- 
cal components are also located in left 
aft portion of fuselage, with batter 
only 22 in. above ground level. 

From the right side of the helicopter, 
hinged doors open to expose heater and 
blower unit. a aft door also gives 
access to engine fuel filter, engine con- 
trols, engine oil cooler and tail rotor 
controls. 

Both fuel filler neck and oil filler sys- 
tems are on right-hand side of rotor- 
craft, away from and on opposite side 
of tail rotor. 

The HU-1 can be disassembled 
quickly for transportability by cargo- 
transport. With only four bolts to pull 
tail booms, and with booms pulled and 
racked, four HU-Is can fit into a Doug- 
las C-124. The aircraft can take two 
helicopters with tail booms. 

Estimated load time—including 70 
min. to prepare the HU-1 and 80 min. 
to stow it on an aircraft—is 2 hr. 30 min. 
Estimated unload time—including 80 
min. to unload the helicopter from a 
C-124 and 80 min. to reassemble the 
HU-1l—is 2 hr. 40 min. 


Fuel, Power Control 

Under normal flight conditions the 
power turbine speed governor controls 
free power turbine rotor speed. The gas 
producer speed governor safeguards the 
engine against overloading, and on ac- 
celeration and deceleration the control 
prevents engine damage or combustion 
blowout due to sudden changes in power 
selection. 

Fuel control system provides a sim- 
ple emergency control which can con- 
trol the engine in event of malfunction 
in the primary system. The power con- 
trol is a fully hydro-mechanical unit 
which derives its operation solely from 
a direct geared connection to the gas 
producer section of the engine. 

The transmission is located directly 
forward of the engine and coupled to 
the power turbine end of the engine 
with a short drive shaft. It is basicallv a 
reduction gear box which transmits en- 
gine power at reduced rpm. to the main 
and tail rotors. Transmission incorpo 
rates a free-wheeling unit at the input 
drive and a two-stage planetary gear 
train. 

Free-wheeling unit provides a dis- 
connect from the engine in case of 
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new 
WESTON 
ELECTRO 
HYDRAULIC 





The new lightweight Weston Electro-Hydraulic Servo Valve, developed after ¢ 


of research and testing, combines all these outstand 


ding features. Tr 


eresu 


th m 


operation under a wide range of flow and temperature conditions, w 


accuracy and higher reliability even when used with contaminated fluids. Grea 


assured. @ For more information about the new Weston Electro-Hydraulic S 


your free copy of Technical Report No 
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FROM AN ORIGINAL PAINTING FOR CECO BY R. T. HANDVILLE 


Contributing to superb performance . . . the Bell H-40, 

newest Army Utility Helicopter, is powered by a Lycoming T-53 
gas turbine engine with complete unitized fuel control system 
engineered and built by Chandler-Evans. 

Products, too, are “known by the company they keep”, 

and CECO is proud to be airborne with many of the latest 

and finest military and commercial aircraft. 


CHANDLER-EVANS + WEST HARTFORD 1, CONNECTICUT 


Interesting, informative on many CECO products is 
yours for the asking. Please address your request to Department 68 
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work in the fields of the future at NAA 


TEST 
EQUIPMENT 
ENGINEERS 


If you’ve been looking for an 
opportunity to explore new 
engineering territory, the 
positions now open in our 
electronics test equipment 
group may be right down 
your alley. 


We need engineers to do 
research and development 
based on an entirely new elec- 
tronics test equipment philos- 
ophy. Briefly, the job involves 
design of test equipment and 
analysis of electronics designs 
submitted by vendors and 
subcontractors. This is one 
phase of our work on 
advanced weapon systems 
B-70 and F-108. 

A BSEE, plus experience, can 
qualify you. 

For more information please 
write to: Mr. A. M. Stevenson, 
Engineering Personnel, 
North American Aviation, 
Inc., Los Angeles 15, Calif. 


THE LOS ANGELES DIVISION OF N 


NORTH 
AMERICAN 
AVIATION, INC. 
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power failuie and allows the main rotor 
and tail rotor to rotate for safe autoro- 
tation. Tail rotor is powered by takeoff 
on lower aft section of transmission 
Hydraulic power is supplied by a sin 
gle hydraulic system consisting of vari- 
able output hydraulic pump, reservoir, 
accumulator, power cylinders, irrevers- 
ible valves, relief, check and pressure 
reducer valves, solenoid valve and con- 
necting hardware. The pump is 
mounted on the transmission and sup- 
plies boost power to the power cylinders 
which are connected into the mechani- 
cal linkage of the flight control systems. 
Power for the 28 v.d.c. single conduc- 
tor dual-bus electrical system is sup- 
plied by either the generator, the bat- 
tery or an external power supply. ‘The 
28v. generator is rated at 300 amp. out- 
put. Two 250v. amp., three-phase in- 
verters convert d.c. to 115 v.a.c 
Helicopter’s heating and defrosting 
system consists of a combustion-type 
burner, electrically powered blower, 
plenum chamber, ducting and registers 
for transfer of heated air from the unit 
to the cabin areas 
Fuel for the combustion unit is sup- 
plied from the engine fuel system. Au 
is drawn in through an intake (inside or 
outside) and forced through heat ex- 
change unit surrounding the combus 
tion chamber. Heated air is blown into 
the plenum chamber and through ducts 
into cabin areas 


‘ . . 
Small Business Group 
T r ° 
Uses Team Philosophy 
Los Angeles—A plan to coordinate 
efforts of small businesses to permat par- 
ticipation in relativels 
contracts is being formulated by the 
San Fernando Vallev Small Plants 
\ssn. Association’s contracts commit 
tee now is compiling all data on indi 
vidual skills of member companies to 
qualify them for participation in sub- 
mitting a single bid on large contracts 
Under this arrangement, conception 
is to have a contract awarded to am 
one member of a team, with other team 
members participating according to 
their specialized skills. 
Regular monthly 
held to resolve problems of communica 
tions and coordination, as well as to 
keep members abreast of new develop 
ments. Contracts committee is headed 
by Les Jones, president of Les Jones 
l' raining Aids, Inc., who has established 
a business as a prime contractor with a 
contract for cockpit traiing proc edures, 
portions of which are subcontracted to 
other association member companies 
One association is receiving guidance 
and assistance from the Van Nuvs 
Chamber of Commerce, Small Busi 
ness Assn. representatives, local bank 
crs and industrial representatives 


large defense 


meetings will be 


604-A Hogan Street 


Jacksonville, 
Florida has 


delightful 
living 


for executives and 


workers alike 


Jacksonville you're never 
more than minutes away from your 
favorite outdoor recreation, available 
year-round because of the wonderful 
climate. Everything for good living is 
here—plenty of elbow-room, unusual 


cultural facilities many  beaut-ful 


churches, fine schools, and medical 


facilities 


JACKSONVILLE ALSO HAS 
exceptional transportation and dis- 
tribution services by rail, air, water 
and highway; progressive and happy 
intelligent 


people moking up an 


plentiful manpower supply; a favor- 
able tax structure, ample electric and 
woter resources, adequate housing— 
and a warm and friendly welcome 
for new industries and businesses 
Write today for “THE JACKSON 
VILLE STORY,” a factual 


report on Jacksonville's advantages 


condensed 


Or ask for a confidential survey tail- 

ored to your needs 

IDEAL EVERY DAY FOR WORK AND PLAY 

The CITY OF JACKSONVILLE, FLORIDA 
Electric & Woter Utilities 


The Committee of One Hundred 
Jacksonville Area Chamber of Commerce 


Telephone 


Elgin 3-616! 
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PROTOTYPE AW 650 center wing section is mated at Baginton plant. Aircraft’s first flight is scheduled fo: 


AW 650 Freighter Nears First Flight 


ae By John Tunstall 


+ 


r this week, 








London—Armstrong Whitworth AW 
650 Argosy, twin-boom, turboprop- 
powered freighter and coach transport 
is scheduled to make its first flight this 
month as the initial aircraft in a family) 
based on the packet fuselage principle 

[wo other prototypes, now under 
construction, are the AW 660, a pres 
surized military transport which can 
be fitted with alternative tail doors 
(AW Feb. 11, 1957, p. 41), and the 
AW 670 Airbus, a short-haul configura- 
tion which has a wider fuselage and can 
be used for passengers, freight or ferry 
missions. 

Intensified production schedule calls 
for 10 aircraft to be completed late next 
vear. Fourth Argosy will be used for 
sales and demonstration tours. Com 
= ' pany officials said the aircraft's jig svs- 

Be ae B ; _ tem was duplicated from the outset to 
AW 650 emphasizes bulbous nose configuration in artist's conception (above). Below is meet a production target of two aircraft 
drawing of AW 670 Airbus which has wider double-deck fuselage, can haul 126 passengers. per month 

In a recent message to Armstrong 
Whitworth employes at the Baginton 
iircraft plant, E. D. Keen, chief de- 
signer, emphasized it was not the policy 
of the company to “parade half-baked 
aircraft in front of admiring Farn- 
borough crowds.” 

Investment so far in the project by 
the parent Hawker Siddeley Group 
amounts to about $30 million. An 
eflort will be made to get full British 
and US. certification by mid-1960 
Tests to destruction on two completed 
aircraft will follow the flight test pro- 
gram. Production effort has been de- 
scribed as “unparalleled” in British air- 
craft industry. 

Argosy is optimized for mixed freight 
transportation over stage lengths on the 
order of 300 to 1,500 mi. Fully factored 
(Air Transport Assn.) direct operating 
costs over this range spectrum are 
claimed to be down to nine cents per 
short ton mile. 
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The aircraft is powered by four Rolls- 
Royce Dart R.Da 7/2 turboprop en- 
gines, producing 2,100 eshp. Front and 
rear cargo doors are side-hinged and 
are opened by hand winding. 

Fuselage section, swung from three 

different radii, which accommodates the 
freight floor at truck-bed level for easy 
cargo handling met one of the main re- 
quirements revealed by the group's 
extensive world-wide market survey. 
Straight-through loading with full-width 
freight doors at each end was another 
requirement and dictated the twin- 
boom, free fuselage configuration. And 
to cut loading and conversion times, 
specially designed quick-release keying 
frames and lashing clips were introduced 
together with triple seat units which 
fold outwards to he against the fuselage 
sides 

Maximum payload of the Argosy with 
full reserves is 27,000 Ib. over 300 mi. 
stages falling to 15,000 Ib. over sectors 
of 1,700 mi. Cruising speeds are of the guigyt engineer's station is shown in mockup version for U.S. certification tests. 
order of 300 mph. at heights between 
20,000 and 25,000 ft. Gross freight al ] 
cabin volume is 3,680 cu. ft. and ac- ~~ a 
commodation provides for between 71 
and 83 passengers seated six abreast. 
Length and width of the freight floor 
are 46 ft. 8 in. and 10 ft. respectively, 
and minimum height under the wing 
spars is 6 ft. 8 in. 

According to the Hawker Siddeley 
survey, these characteristics “are just 
right” from 1963 onwards for the stage 
lengths and payloads on 90% of the 
world’s airways. “There won't be too 
much load for the aircraft nor too much 
aircraft for the load,”” a company official 
reported. 


Double Deck Fuselage 


A much wider double deck fuselage 
slung by swinging links from the same 
high wing configuration will form the 
AW 670 short haul version. The fuse- 
lage, 180 in. wide, utilizes the maximum 
distance between the propeller arcs of 
the inboard engines. With accommo 
dation for 126 passengers, the company 
claims it can operate fully factored on 
stage lengths as low as 200 mi. at a 
direct operating cost of 2 cents per seat 
mile, or 11 cents per capacity ton mile 
as a cargo freighter. This version is not 
pressurized because of the short haul 
characteristic, a feature which allows 
the fuselage to depart markedly from 
a circular cross-section. 
As a car ferry it has room for six cars, 
two abreast, on the lower deck and 30 
passengers on the upper deck. The AW 
660 differs only in having a horizontal 
door at the rear with an integral loading > 99 99999 905s 
ramp. Substantial orders for the AW , 
660 are expected from the Royal Air . 
Force soon, according to reliable sources, FUSELAGE closeup shows (1) stringer flange riveted to (2) finger plate; (3) continuous 
Adoption of the complete Rolls- frames; (4) stringer flange joined by strap through frame web and (5) cleated to frame and 
Rovce Dart R.Da 7/2 power package (6) reduxed webs at floor level, with graduated thickness. 
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New Equipment at Swedlow 
Will Increase Production of 
High Temperature Welded Honeycomb Core 


Larger biankets, greater cell depths and substantially increased quan- 
tities ef welded honeycomb core will give designers new opportunities 
as Swediew expands production facilities. 

Engineers can now look forward to important new uses 
for high temperature honeycomb. Greater cell depths, 
larger blanket widths and lengths will be available in the 
near future. Increasing quantities will be produced by big, 
fast semi-automatic machines. This pioneering venture 
will result in larger core struc- 
tures with strength-to-weight 
ratios not now obtainable. It fore- 
tells the machining of core in 
larger compound shapes. It is the 
long-awaited beginning of true 
large scale production of highest 
quality welded honeycomb core. 


PLASTICS COMPANY 


Swedlow precision standards will be pushed even fur- 
ther: uniform welds, close tolerances, uniform cell sizes 
and shapes, optimum node widths, flatness and bond 
strength, and elimination of the problems of canted cell 
walls. High strength-weight and rigidity-weight ratios, 
vibration damping and fatigue resistance — all these 
properties will be available for an ever increasing variety 
of corrosive and structural applications. 

Depend on Swedlow for welded 
core blankets made of stainless 
steel and “super-alloy” materials 
in a growing number of construc- 
tions. For thorough technical 
service call or write the Swedlow 
plant nearest you. Please refer to 
Department 10. 


Los Angeles 22, California * Youngstown 9, Ohio 
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WING and landing gear detail shows (1) center intermediate wing joints (2) retracting jack 
and (3) spring-loaded locking piston. Note AW 650 dual wheel system. 


used in the Vickers Viscount and sup- 
plied by Vickers; a wing basically 
similar to the piston-engined A. V. Roe 
Shackleton coastal reconnaissance air- 
craft and the extensive use of well 
proven components in the aircraft's 
systems have all helped to slash de 
velopment time and production cost 
and to lower maintenance 

Fabrication and testing are dispersed 
throughout the Hawker-Siddeley group 
of companies. Responsibility for the 
fairly extensive redesign and manufac 
turer of the wing, and proving tests 
on a complete wing, boom and tail 


| CRUISE 
MILES PER LB 4,000 8. PM 


io. =a T 


0.09 + 
ee 2. at. 
RANGE variations for AW 650 altitudes, 
weights and speeds are shown above. 
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ssembly were assigned to A. V. Roe 
Ltd. The Gloster Aircraft Co. under- 
took detail design of tail plane and 
double slotted flaps 

Comprehensive test program includes 

programmed fatigue loading of onc 
complete production aircraft and the 
static testing to destruction of another 

Structural interest centers on stringet 
frame joints, fuselage to wing, and tail 
to boom attachment details, and the 
subtle use of redux bonding both in 
fatigue prone areas to implement crack 
g measures, and as a means of 


stopping 
building up complex components 

In the fuselage the stringers are com 
pletely broken at the frames 
21 in the frame 


continuously without slotting or step 


spaced at 
booms running 


ping. Finger plates sandwiched: b« 


tween frames and skin help as peripheral 
crack stoppers bv offering an alternative 
load path. Although the 
completely broken, continuity is estal 
lished by riveting the stringer web to the 
frame web by a small cleat, and by join 
ing the inner flanges by a strap which 
passes through a hole in the frame web 
Stringers are flush with the = skin 
Effectiveness of this type of joint has 
been demonstrated in recent tests, a 


Stringers arc 


CABLE 


and 


WIRE LEADS 


by HOWARD E. PENDERGAST 
Technical Director, Rex Corporation 

Designing the correct 

multi-conductor cable 
Achieving the ideal combination of 
flexibility, reliability and cost in 
multi-conductor cables is a constant 
challenge to designers. 
Over-engineering is surprisingly com- 
mon, especially in applications where 
flexibility and weight are vita! factors. 
One cause of expensive over-design is 
the habit of specifying standard ma- 
terials listed under general-purpose 
military specifications. Another is the 
cable manufacturer’s misunderstand 
ing of detailed construction require 
ments. Numerous instances can be 
cited where the end user included 
safety factors in his specifications and 
the fabricator added more. ... a 
practice known to reach ridiculous 
and extravagant propo! 
Flexibility vs. Cost. A flexible cable, of 
course, demands flexible stranding for 
conductors. These, in turn, must be 
laid up with a tight lay for furthe: 
flexibility. How tight? If too tight, 
cabling speed is decreased and ma- 
terial costs rise. A general rule calls 
for lay of conductors to be five to 
eight times diameter of unjacketed 
cable. 


ions. 


——5D TO 6D 


~ aE a 
> ie 
ot SSS 


Flexibility vs. Reliabilty. The cable’s 
outer jacket is an important factor 
It may be applied either tightly or 
loosely. A tightly applied or extruded 
jacket has a smooth outer surface 
and an inner surface that fills the 
cable core interstices. This not only 
creates an attractive appearance but 
also reduces the possibility of cor 
ductor transposition and moisture 
seepage. However, results in a less 
flexible cable than one with a loose 
jacket. 

A loose, tubed jacket gives the layers 
of cable room to move with respect 
to each other for maximum flexibility 
However, becau of its looseness it 
can not matcl 


reliability o1 


uded jacket in 


TUBED JACKET EXTRUDED JACKET 

Other factors affecting cable flexibility 
include the stiffness of the primary 
insulating material, the angle of 
braid and the ise of tapes cable 
design. 
May we help you design the optimum 
combination of flexibility, reliability 
and cost into your cables? For eng 
neering assistance technical data 
covering all variables, write: 


™ IKEx CORPORATION 


WEST ACTON, MASS. — 
Insulated Wire & Cable - 


COlonial 3-7721 


Mil-spec Wire 
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cording to David Woodley, assistant 
chief designer. It also simplifies and 
cheapens fabrication. 

Redux floor panels are supported on 
tubular Warren trusses at the frames. 

Modifications to the Shackleton wing 
arose principally from different engine 
spacings and greatly increased reinforce- 
ment of the Warren and Pratt trusses at 
boom attachment points, where nodding 
and boom loads coincide. However, ex- 
tensive use is being made of existing 
wing jigs and much of the fatigue data 
remains applicable. 

Redux doublers are used extensivel\ 
sively in areas where fatigue and com- 
plex load situations exist. Notable is 


the use of twin plates bonded together 
to form the webs in the tail plane box 
spar. This spar and the tail booms con- 
stitute a portal frame in planform and 
the spar skin is stiffened by bonded 
spanwise stringers. 

Redux bonding is used fairly exten- 
at cut-outs and windows. The freight 
doors which were one of the major engi- 
neering problems in the design have 
bonded sandwiched bulkheads as stif- 
feners. Deflection of these relatively 
large assemblies which have to be hinged 
on one side only, complicates the closure 
and sealing problems. Maximum load 
on the doors when pressurized amounts 
to 80 tons. A special indexing mech- 





Needling A Cylinder To Save Oil 


This Airwork Inspector is electron- 
ically checking the surface finish on 
a cylinder wall with a profilometer. 
This device registers the microscopic 
roughness of the cylinder walls—an 
important factor in controlling oil 
consumption throughout the life of 
the engine. 

Too rough a surface quickly wears 
the piston rings. Too smooth a sur- 
face keeps the piston rings from 


seating properly. 

It takes modern methods to 
measure cylinder wall finish—and 
determine when it has been lapped 
to the exact degree that best con- 
trols oil consumption. This test is 
one of Airwork’s 27 precision cyl- 
inder rework operations. Together 
they produce a cylinder that con- 
trols oil consumption and conserves 
power during the life of the engine. 


anism automatically lifts the door as it 
closes on the fuselage in order to cancel 
the droop and allow the sequenced hy 
draulic latches, peripherally distributed. 
to engage. 

Examples of the use of bonded lami 
nates as means of building up relativel, 
complexed components, are the cockpit 
floor beam joints, which are pin-jointed 
to the frames. This method is cheaper 
and quicker than that possible by 
orthodox metal forming techniques and 
is claimed to give better fatigue life. 

Bonding is also used to graduate the 
frame web thicknesses in the region of 
the floor line. Pressurization stresses are 
particularly high in this region due to 
the low position of the floor and its re- 
straint against fuselage expansion. 

Some of the fuselage attachment de 
tails were described as unique, by A. J 
Troughton, chief structural and me 
chanical engineer. Design is said to 





Pence per 
Short Tom Mile 


DIRECT COSTS 


A.W. FREIGHTER COACH 
WITH DART ENGINES 

















DIRECT operating cost curves have been 
based on annual utilization of 3,000 hr. 
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BRANCHES IN: 
WASHINGTON 
NEWARK + MIAMI « ATLANTA 
CLEVELAND 











PAYLOAD is computed on AW 650 cruise 
altitude of 25,000 ft. 


Airwork 


CORPORATION 
Millville, New Jersey 
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The Ryan role in jet transport 


oe role is to engineer and 
build better power packs, better 
airframes, better navigation sys- 
tems—for the aircraft and engine 
companies that build America’s jet 
planes. 

For the Douglas DC-8, Ryan is 
building huge, precision-made pods 
and pylons to harness and package 
the jet power that gives this jetliner 
its superb performance. 

For the Boeing KC-135 jet 
tanker-transport, Ryan manufac- 
tures mammoth 40-foot-long fuse- 
lage sections — the first double-con- 
toured aircraft structures to be 
spotwelded under automatic pro- 
duction methods. This technique, 
developed by Ryan engineers, pro- 


vides an aerodynamically smooth 
structure, fabricated by weightless 
methods, that resists metal fatigue 
at jet speeds and pressurization for 
extreme altitudes. 

To meet the needs of global jet 
flight, Ryan has developed the 
lightest, simplest, most reliable, 
most compact Doppler radar navi- 
gators. Now in production for mili- 
tary use, these advanced systems 
will bring unprecedented precision 
to commercial jet navigation. 

Ryan can BUILD BETTER 
because it is a pioneer aircraft com 
pany whose long experience is inte- 
grated in all areas of aeronautical 
research, design, development, and 
production. 


RYAN BUILDS BETTER 


Why the Firebee is 
America’s most used 
jet drone missile 


Ryan Firebees are the most 
realistic stand-ins for “enemy” 
aircraft that have ever been 
developed. Today they’re flying 
longer, farther, higher, and 
faster on target missions, and 
more of them live to fly another 
day. For example: the Air 
Force recently launched 44 
Firebees in a row which aver- 
aged one hour's flight duration 
each. And 39 of these — many 
after target “hits”—were re- 
covered for re-use! 

Firebees were the only targets 
used in the Air Force’s recent 
Project William Tell Weapons 
Meet to evaluate the combat 
readiness of America’s air 
defense system. 


For 5 years Ryan has 
built rocket motors 
for Corporal missiles 


It takes tremendous power to 
boost the Army's 10-ton Corpo 
ral missile to Mach 3 speeds 
to drop fts atomic blast on a 
target 100 miles away. And this 
power must be controlled with 
pinpoint precision 

Ryan achieves this precision 
by forming, welding, and ma 
chinjng Corporal rocket motors 
to laboratory-like tolerances 
merging 20 years’ experience in 
high-temperature metallurgy 
with production skills 





progress report on Aerqnutronic 


MEN AND IDEAS IN MOTION: AERONUTRONI/C 


This is Aeronutronic — men, ideas, and the tools development and manufacturing activities con- 
for research. Aeronutronic—a dynamic new name ducted at ASI’s modern 200-acre Research Center 
in science —created by the Ford Motor Company under construction at Newport Beach, California. 
to meet the demanding technological needs of a 
nation on the move. 

Aeronutronic is moving into the future and mov- 


ing fast. Space sciences, missile technology and 
space vehicles...computers, electronics... tacti- you'll find a new challenge and rewarding future 


cal weapon systems... these are major research, at Aeronutronic — where men set ideas in motion. 


Exceptional engineers and scientists are needed 
now. If you are forward-looking and want to be an 
important part of a forward-moving organization, 


For information regarding positions, interests, A E R Oo N U T R oO N I Cc 


facilities or products, write to Mr. K. A. Dunn, a subsidiary of FORD MOTOR COMPANY 


Aecronutronic Systems, Inc., Bldg.i2 , 1234 Air Way, 


~ : ~ NEWPORT BEACH, GLENDALE, SANTA ANA AND M SALIFOR 
Glendale, California, or call CHapman 5-6651. DS RAVWSSS, CALIPSRINA 


OFFICE OF ADVANCED RESEARCH + SPACE TECHNOLOGY DIVISION « COMPUTER DIVISION + TACTICAL WEAPON SYSTEMS DIVISION 








Argosy Basic Data 


Span 115 ft. 
Length 86 ft. 9 in. 
Height 27 
Wing area 1,458 sq. 
Fuselage length 60 ft. 7 


Freight cabin volume 
(gross) 3,680 cu. 
(usable) 2,630 cu. 


Freight floor area (gross) 426 sq. 
Freight floor length 46 ft. 8 
Freight floor width 10 
Freight floor sil) height 4 ft. 


Minimum freight cabin 
height 6 ft. 8 in. 
Minimum dimensions of freight doors: 
Front door width 8 ft. 4 in. 
Front door height 6 ft. 8 in. 
Rear door width 8 ft. 8 in. 
Rear door height 6 ft. 8 i 


Seating capacity, seat pitch 34 in. 
Fuel capacity 3,960 U.S. gal. 


W ater-methanol 
capacity 196 U. S. gal. 








ive considerably lowered the maximum 
ress levels in the two double frames 
vhich transfer the fuselage load to the« 


wing spars. 


‘ 


Each double frame is broken at the« 
ing spar and is attached to it at fou 
oInts ; 

The ends of the U section formed 
ire pinned at the neutral axes of the 
spar the other two connections being 

cftected by swinging links. Supported 
in this wav, each frame acts as a 
curved beam with pinned ends, the two 
eactions at each end forming a restrain 
ing couple. This couple evens out the 
stresses and compared with any other 
method of frame attachment, lowers th« 
maximum stress values. 


Wing Flexure 


Mounting the frame ends at the wing 
neutral axis minimizes loads transferred 
to the fuselage due to wing flexure. If 
ttached at anv other position on the 
ving the distance between the tw 
frame ends would change with stress 
changes in the spar which would effect 
the loading in the frame. Changes in 
the distance between the two wing at 
tachments at each end of the frame duc 
to wing flexure are accommodated by 
the swinging link. The arrangement has 
the advantage also of accommodating 
frame growth, when pressurized, with 
the least stress penalty, and the ability 
to attach the swinging links with the 
widest separation also leads to the most 
favorable stress distribution in the 
frame. 

[win horizontal drag links take the 
horizontal fuselage reaction and the 
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"depression 
deep enough 
to paralyze 
the will” 


Alone, out in space, the vast, lonely void can produce 
abnormal sensations in man. He may experience 
hallucinations, become strangely exhilarated — or suffer 
depression deep enough to paralyze the will. 


It is the impact of this alien environment on the mind, 
and on the body, which must be studied before the world 
can safely follow into space. 


Sensing, recording, transmitting such vital psychological 
and physiological data from space to earth isa 
function of Gulton Medical Electronics. 


Employing transducer type sensing devices and related 
electronic equipment developed by Gulton scientists and 
engineers, various parameters such as heart rate, 
breathing rate, blood pressure, etc., can be measured and 
data immediately telemetered back to earth. 


A pilot’s psychological state, too, may be determined 
through measurement. Electrodes taped to insteps measure 
galvanic skin resistance which reacts to slightest change in 
nervous structure. Consequent wave form is relayed to earth, 
helps indicate reaction of passenger to his environment. 
Gulton has pioneered in the field of Medical Electronics... 
is prepared now to offer or develop entire instrumentation 
systems for sensing, converting, transmitting and recording 
most physiclogical parameters capable of electrical 
measurement ...on earth as well as in space. 


Write us for informative Medical Electronics Booklet. 


VIBRO-CERAMICS DIVISION 
i Gulton Industries, Inc. 


Metuchen, New Jersey 





RR ciisbitity in an electronic cable is the result of applying the most advanced 
cable technologies, thus providing the right answer for every variable that contributes 
to the performance of the end asrsee 
Cables by Pacific Automation are reliable for these specific reasons: 
> Every conductor and jacket which enters the PAP plant is carefully inspected. 
> Every cable is custom designed to the customer’s specifications or requirementé» 
> Every cable is fabricated to give optimum structural conformity, 
maximum flexibility, and greatest strength. 
> Each cable is inspected and tested at every stage of the fabrication process, 
> Assembly is completed at the plant, under rigid Quality Control surveillance, 
by highly skilled people. Each cable leaves the plant ready for installation. 
The variables of field fabrication or assembly are eliminated. 
> Every cable is tested for electrical integrity. Environmental tests are performed 
to simulate conditions of heat or cold to prove flexure characteristics 
and abrasion resistance. 
® Every PAP cable is mechanically, electrically, and environmentally suited 
to the most exacting service that may ever be required of it. 
Put PAP’s cable specialists to work for you today. Phone, write or wire; 


P4crIFICc AUTOMATION PRODUCTS, INC. 


1000 AIRWAY, GLENDALE 1, CALIFORNIA Phone: CHapman 5-866] or Cltrus 6-2411 
i37 Walnut Hill Village, Dallas 20, Texas * FLeetwood 7-5751 
626 Jefferson St., Redwood City, California * EMerson 9.299] 
20 Lexington Avenue, New York, N.Y.* LExington 2.5193 
4355 North Atlantic, Cocoa Beach, Florida * Cocoa Beach 2059 


ENGINEERS: THIS COMPANY HAS IMAGINATION, YOUTH, SPIRIT, AND GREAT GROWTH POTENTIAL, WHY NOT SEND YOUR RESUME TODAY? 





lateral restraint is provided by the frame 
to spar web connections. 

Che tail boom configuration forms a 
portal frame in planform but in eleva- 
tion the tail plane is pin-jointed to the 
booms. This is the arrangement used in 
the Fairchild C-119 design. According 
to Woodley, as the boom design was 
based on stiffness considerations rather 
than strength, fixing the tail plane 
rigidly in planform added stiffness 
iwainst fin loads for least weight. 

When loaded in this plane the rela 
tively large chord length of the box spar 
becomes the effective depth of the sec 
thon 

Pinning the tail plane to the booms 
in elevation allows the booms to deflect 
independently in the vertical plane and 
illows the tail plane to deflect under 
iirloads without forcing the fins to toe- 
in. In the Nord Neratlas packet air- 
craft, the tail plane is pin-jointed in 
both planes and makes no structural 

yntribution 

rhickest plate is used on the tail 
booms (14 s.w.g.) to ensure slow crack 
propagation. Wing and fuselage gages 
re 17 to 21 s.w.g. Snap head riveting 
on the fuselage was chosen because of 
the greater ease of production and less 
surface damage 

Rig test on the undercarriage svstem 
provided for full fall under an 0.8G load- 
ing. The leg falls forward against the 
ir drag load and is positively locked by 

piston which is spring loaded during 
retraction. It reserves its effort for the 
last few degrees of downward leg move 
ment. Forward falling geometry was 
fixed by the need to retract into booms 


Destruction Tests 


The company’s early advocacy of de- 
structive static and fatigue testing pro 
grams for pressurized aircraft was first 
demonstrated in 1949, when a complete 
Mamba-engined Apollo airliner was 
fatigue-tested to destruction in a water 
tank—three vears’ before the de Havil 
land Comet first flew. The Argosy test 
program, now well under way, provides 
for the destruction of one complete ait 
frame in static tests and climaxes with 
the programmed fatigue loading of an 
other 

It is simply no longer good enough 
just to proof-load one aircraft and sell 
it afterwards,” Woodley emphasized 
The company also has designed to a 

ifetv load factor of three—not two as is 
usual—which it maintains is necessary 
to ensure a safe life of 30,000 hr 

According to Woodlev, a destructive 
test program does more than prove a 
particular specimen. It materially helps 
determination of weight growth factors 
Data on the Argosy program indicates 
that the aircraft.can be stretched to at 
least 110,000 Ib. with little reinforce- 
ment 

I'win booms, large fuselage, and con- 
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By far the most powerful helicopter 
in its class. Suddenly, the Hiller 12 
has made light utility he 
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If ever a compliment could cut 
the ground out from under a man 
— you just read it. Just make 
sure your management never 
says it about you. 

Once upon a time, business 
moved at a slower pace, and peo- 
ple and things were sort of tidily 
pigeonholed. So many companies 
were wedded to a single product, 
a modest plant, simple process- 
ing, comfortable competition, 
family ownership and one-man 
rule. 

Once upon a time, you could 
be a specialist in a particular 
part of a particular business, live 
within narrow walls, and every- 
thing was just dandy. No longer! 
Today, job isolation is stagna- 


tion. Companies, products, indus- 
tries, have cross-bred like crazy. 
Anybody’s business is every- 
body’s business. Being “an ex- 
pert” is always essential in 
depth, lacks much in breadth. 
Look ahead, read ahead, get 
ahead. Open up this magazine, 
and start reading as you never 
have before. In the past, your 
eye instinctively has spotted the 
pages concerned with you and 
your job, and you've read this 
material and used it. Now, take 
the next big step. Read the stor- 


ies involving other job functions, 


other men’s brand of problems 
in your field. Get on speaking ac- 
quaintance with all the phases 
and facets of your business — 
what one McGraw-Hill publisher 
so aptly calls “Cross-Communi- 
cation.” 

You see — you, yourself, are 
well- 
versed in your specialty .. . the 
other, well-informed on “the big 
picture”. And this same one Mc- 


really two men... one 


Graw-Hill publication is edited 
to satisfy both of you. How well? 
Read on, and be pleasantly and 
profitably surprised. 


McGRAW-HILL SPECIALIZED PUBLICATIONS 


The most interesting reading for the man 





most interested in moving ahead 





FULL width door is power-operated or can be operated manually (above). Door contains 
lavatory and a baggage compartment. Latches are sequenced hydraulically. 


servative stress levels adopted have in 
volved a slight weight penalty in the 
current design, Woodley said. But the 
confident that it 
reduce the basic operating weight from 
56 to 50% of the all-up weight during 
the development life of the aircraft 
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ap 
the 
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pany to be superior to anv in existence 
It has a 1.000 
which can be ind balanced at 
the rate of per second 
Strain fed m 
punched tape to a Ferranti Pegasus com- 


capacity of channels 
measured 
two channels 
data is automaticalh 
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First and largest speciman used in the 
detail test program was a full scale 10 ft 
section. It used initialh 
the basic 
and floor loading and it was 


enough to provide much useful 


fuselage was 


to prove stress levels under 
pressure 
large 
manutacturing 
duction got under wa\ 

Tests carried out in 
water tanks and strain was moni 
300 stations. The effects 
of window cutouts and escape hatches 
were proved in later tests on this speci 
men and it was finally used to establish 
crack propagation rates 

Woodley revealed that during the 
latest tests on this specimen, initiated 
with a 17 in. crack stretching from one 
frame, it had taken 1,200 pressurization 
cvcles to extend the crack the 
panel and it had failed to propagate into 
the next panel after a further 2,200 
cvcles 

Static tests on a complete fuselage, 
undertaken by Armstrong Whitworth 
n an externally braced tank 72 ft. long, 


experience before pro- 


were one of 


three 


tored at over 


ACTOSS 
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20 ft. wide, and 18 ft. high with a 
capacity of 180,000 gal. of water, com- 
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ings in pressurized flight 
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MANUAL SERIES 900 


PRECISION 


SHUT-OFF VALVE... 


“~ 


on 


! | 


Complete engineering data 
available. Write today! 


2181 East Foothill Boulevard ‘Pasadena, California 


featuring... 


dead tight shut-off ... accurate 
flow control ... minimum 
restriction to flow... 
recommended for 0-3000 psi 
with virtually all non-corrosive 
liquids or goses...for 
ground support equipment 
and in test stands 


series T900... 


featuring quick-acting toggle 
lever handle ... quick snap 
opens, quick snap closes, 
dead tight. O-Ring absorbs 
closing shock to system... 
positive locking cam holds 
valve open or closed .. . for 
ground support equipment 
and in test stands 
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“SPACE CHESS,” a painting by Simpson-Middleman, a doubly-gifted team of 
artists with a scientist's penetrating insight They portray here “a chess-like 
game played in a segment of space on a skewed board with pieces of uncertain 
value against an unknown antagonist. The next move is unforeseen—it will 
come out of the dark—it will be history's most fateful gambit.” 


Space-age openings at Boeing 


Advanced projects under contract at Boeing include 
Minuteman, a solid-propellant intercontinental bal- 
listic missile, and Bomarc, America’s longest-range 
area-defense supersonic guided missile system. Also 
underway at Boeing are studies for orbital, lunar 
and interplanetary systems. 

These programs, along with extensive advanced 
research efforts at the frontiers of science, have 
created some of the nation’s truly outstanding career 
opportunities for engineers and scientists. 

There are openings at Boeing, now, in research, 
design, manufacturing and development, in such 
advanced areas as celestial mechanics, glide vehicles, 
space trajectories, high speed drag and heating effects 





in space flight and re-entry, anti-submarine warfare 
techniques, gas dynamics, nuclear physics, solid- 
propellant rocket engines, infrared techniques, anti- 
missile missiles, advanced electronics, and ion and 
plasma production and manipulation. 

Boeing’s space-age orientation, exemplified by 
advanced studies now underway in ballistic, orbital, 
lunar, interplanetary and advanced defense systems, 
has already laid a foundation for continuing leader- 
ship in the future. Engineers and scientists of all 
categories find at Boeing the kind of forward-striding 
environment that means dynamic career growth. 
Dropa note now to Mr. Stanley M. Little, Dept. C-83, 
Boeing Airplane Company, Seattle 24, Washington. 
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system proved the superiority of redux 
honeycombed sections particularly in 
behavior of panels after surface damage. 

Static test to destruction on a wing- 
tail booms-tail plane assembly is also 
well under way. This assembly is 
rigged with control circuits and surfaces 
so that the behavior of the control 
systems in a fully deflected structure 
could be examined. 

The production schedule was based 
on operator learning curves which pre- 
dicted a labor content of 20 man hours 
per lb. of structure. The fabrication 
evcle of 22 months for the first aircraft 
is expected to fall fairly rapidly to one 
of twelve months. 

Important feature of the company’s 
production philosophy is the extensive 
use of short life committees which it is 
claimed improved the control and com- 
munication and speeded decisions. 
These included a factorv lavout commit- 
tee which made extensive use of scale 
models of the Baginton, Whitley and 
two Bitteswell factories complete with 
models of every machine tool and jig. 
Plastic overlays were used to show alter- 
native production setups. 


Center Established 
For Research Data 


Washington—Possibility of improv- 
ing methods of disseminating the 
world’s growing flood of scientific lit- 
erature were discussed here last week 
by experts from 24 nations. 

Fact that scientific publication is 
increasing so rapidly that it is almost 
impossible to keep abreast of even one 
field was a unanimous concern at the 
International Conference on Scientific 
Information, the first such conference to 
be held for nine vears. 

Two major questions were argued at 
the conference: 
© What agencies should collect catalog 
and disseminate the information? 

e What methods should be used to 
catalog, store and retrieve the infor- 
mation? 

The U. S. apparently has decided to 
continue the decentralized svstem of 
handling scientific information. During 
the conference, the National Science 
Foundation and the National Bureau 
of Standards announced the establish- 
ment of a Research Information Center 
and an Advisory Service on Information 
Processing is designed to foster closer 
relations between the government and 
educational and _ industrial agencies 
which handle large volumes of infor- 
mation. 

A. I. Mikhailov, a Russian delegate 
to the conference, explained the central- 
ized system of handling technical in- 
formation that the Soviet Union has 
had in operation since 1952. Under 
this system, one central agency has the 
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Electronic 


scientists-engineers 


The Columbus Division of North American 
Aviation is expanding its electronic staff in the 
Advanced Design, Systems Management, and 
Systems Research Groups. Career positions 
available: 


ECM—Perform analysis and development of 
advanced airborne electronic counter-measures 
systems, including analysis of the weapons sys- 
tem in its tactical environment. 


RADAR ANTENNA — Assume responsibility 
for theoretical, experimental, and system analy- 
sis of advanced radar antenna techniques, 
including electronic scanning. 


DATA PROCESSING—To analyze informa- 
tion sources, communication rates and process- 
ing of information, equation mechanization, and 
computer programming for airborne and ground 
processing systems. Must know digital-to-analog 
or analog-to-digital conversion techniques. 


If you have an advanced degree and/or several 
years experience and are interested in moving up 
from components to entire systems, write to: 


Engineering Personnel, Box AW794 
North American Aviation, Inc. 

4300 East Fifth Avenue 

Columbus 16, Ohio 


THE COLUMBUS DIVISION OF 


NORTH AMERICAN AVIATION, INC. 


Home of the T2J Jet Trainer and the A3J Vigilante 
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If you have a problem concerning high-heat protection of metal sur- 
faces up to 4500°F, our Technical Service Department may be of 
valuable service to you. This service goes far beyond data sheets 
and specimens. Without cost or obligation, our engineers will analyze 
your requirements and make specific recommendations based on cer- 
tified performance data. If necessary, we will visit your plant to confer 
with your engineers and study the problem first hand. 


The practical answer to your problem could well be Flamemastic, a 
remarkable insulation coating that protects ordinary métals to 4500°F. 
Thoroughly proved in the torrid combustion chambers of high-production 
missiles for over 4 years, Flamemastic has these outstanding properties: 


¢ Effective insulation from § ° Fast, economical to ¢ Excellent adhesion. 
—100°F. to 4500°F. apply by spraying. © Inhibits corrosion. 
e Fire resistant and ee -_ 
eer wg © Can be applied to all e Eliminates condensation. 
RG: =- ferrous or non-ferrous § © Weatherproof. 
¢ Resists high tempera- metals. z 
ture gas erosion. ° Lightweight. 
© Resists acids, alkalis,  Flexibl 
* High abrasion and bleaches, oxidizing ae. 
impact resistance. agents. ¢ Relatively inexpensive. 


Write us today, outlining your problem, and we'll go right to work on it. 


FLAMEMASTIC 


DYNA-THERM CHEMICAL CORP. (formerly cea! Chemical Products, Inc.) 
3813 Hoke Avenue, Culver City, California - TExas 0-4751 











responsibility for “collecting, system- 
atizing and generalizing’’ all national 
and international scientific experience. 

To accomplish this, the Russian 
center publishes monthly abstract jour 
nals in more than a dozen fields and 
also prints 48 “Express Information” 
bulletins a year. It also provides micro- 
film copies of all material on request 
and other services are made available by 
large libraries. 

Two broad areas of opinion as to the 
proper manner of lineata storing 
and retrieving information were very 
apparent during the conference. One 
favored continued reliance on the card 
systems and manual abstracting methods 
of the present. 

The other advocated exerting greater 
effort toward the development of ma- 
chines which can perform library work 
automatically. 

Some computer and language experts 
believe that mechanical translating ma- 
chines can be perfected and that these 
machines could form the heart of 
mechanical library searching equipment. 

Rudimentary equipment of this type 
is being operated in the laboratory by 
International Business Machines Corp.. 
and specialists from the company be 
lieve the next two years or so will bring 
great improvement. One IBM machine 
demonstrated automatically produced 
abstracts of five of the papers given in 
connection with the conference. 

This machine counts the frequency 
of use of each word and the manner in 
which it is clustered in the article. On 
the basis of this information, it then 
grades the importance of each sentence 
in the paper and lists them in the 
author’s words in order of importance. 

Comments from those observing the 
machine in action were generally favor- 
able and, in most cases, opinion was 
that the machine abstracts were super- 
ior to those prepared by the authors 


Saunders-Roe to Build 
Hiller Rotorcycle 


Hiller Rotorcycle will be built in Eng- 
land by Saunders-Roe, Ltd., of South- 
ampton, under a license agreement with 
Hiller Aircraft Corn. and Henrv Boris, 
of Helicop-Air. of Paris. Boris has sub 
licensed Saunders-Roe to build the 
Rotorcycle. First five aircraft will be 
delivered to U. S. Marine Corps for 
field evaluation (AW Nov. 3, p. 34). 


Philco Group Explores 


Space Communications 
Philco Corp. has established a Space 
Communication Systems Laboratory 
within its Government and Industrial 
Division. Unit, headed by F. X. Ret- 
tenmeyer, will be responsible for de- 
velopment of advanced devices. 
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Ultra Light Begins © 


Sea Duty Testing 


Fairey two-place Ultra Light helicopter is 
being developed for eventual reconnaissance 
work with the Royal Navy, based on frigates. 
I'ruck bed is used to simulate exact dimen 
sions of frigate helicopter landing area and 
truck moves at simulated frigate speed for 
takeoff and landing demonstrations under 
operational conditions. Several of this type 
of helicopter are now in advanced flight test 
ing. Power comes from a Blackburn Paloustc« 
aw gencrator supplying air to the rotor tips 
where additional fuel is burned and the re 
sulting jet is discharged through the nozzles 
Noise level is extremely high. Rotating seat 


illows observer to face forward or aft 


Landing approach on truck bed moving at simulated frigate speed is made by Fairey Ultra Light helicopter 


Movable rudder behind jet efflux between fixed vertical stabilizers provides control 


, 
Note handling crew men in nets 
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VORTEX ring parachute, rotating in the vertical plane, is evaluated as a drag chute behind a Douglas B-26. In drag chute applications on 


eal 


ras” 





fighter aircraft, the new chute will effect a 20 Ib. weight saving over conventional ground braking parachutes. 


Rotating Chutes Planned for B-58, F-105 





SPINNAKER-LIKE blades rotate at 30 rpm. 
as the vortex ring parachute descends with 
a test load. 
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New York—Drag chutes for Republic 
F-105 and the Convair B-58 will be the 
first application of the vortex ring para- 
chute, a rotating canopy design with 
one-half the weight and bulk of con- 
ventional parachutes with equal drag. 

Preliminary tests indicate that the 
vortex ring chute (AW Dec. 1, p. 35) 
will offer advantages in other parachute 
applications including space vehicle and 
missile recovery and personnel and cargo 
drop. 

The rotating chute was designed by 
David T. Barish, an acronautical engi- 
neering consultant, with financial back- 
ing from Laurance S. Rockefeller. 
Chute will be produced by the Pioneer 
Parachute Co., Manchester, Conn., a 
subsidiary of Reliance Manufacturing 
Co., under a licensing agreement with 
Barish. 

Drag is achieved with the new para- 
chute by the rotation of four low po- 
rosity nylon panels. When deploved, 
the panels act as airfoils set in a pitch 
so as to rotate at 30 rpm. as the para- 
chute descends. 

This rotation, about a swivel above 
the harness, achieves drag by setting up 
a vortex ring of air about the panel tips 
in the manner of an autorotating heli- 
copter. The parachute is said to provide 
equal drag with 60% less panel area 
than a conventional parachute. 

Advantages claimed for the rotating 
chute, in addition to space and weight 
saving, include lessened opening shock 
effect, static and dynamic stability, the 
tendency to fall vertically within an air 
mass and to collapse itself on landing. 






Elimination of oscillation, gliding onl 
with the wind and the self-collapsing 
tendency indicate the design might per 
mit paratrooper drops under wind con 
ditions higher than the present 15 kt 
limitation. 

Another area in which the vortex ring 
chute is cited as superior to conven 
tional chutes is that its efficiency is not 
diminished as the canopy diameter is 
scaled upward in size as with conven 
tional chutes. 

The vortex ring chute is now under 
evaluation by the Navy, Army and Air 
Force. 

First live jump with the rotating 
chute will be made in approximately onc 
vear. Reason for the delay is the ex 
haustive testing required by the mili 
tary before permitting a live jump with 
a new parachute. The Navy requires 
1,000 test drops before accepting a new 
parachute, the last 250 of which are 
live jumps. Thus far, some 300 test 
drops have been made with the vortex 
ring chute under various speed, altitude 
and load conditions. 

The light weight and small bulk of 
the vortex ring parachute when packed 
make it desirable as a recovery chute for 
missiles and space vehicles. The new 
parachute has not yet undergone ex 
tensive rocket sled testing to determine 
its ability to withstand supersonic 
speeds. Barish stated however, that 
his parachute, with its limited panel 
area, might lessen the shock wave 
formed in front of conventional para 
chutes when traveling at supersonic 
speeds. 
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NEW AVIATION 
PRODUCTS 


Pneumatic Valve Tester 


lest stand is intended for functional 
tests of low pressure pneumatic valves 
on commercial aircraft. Maker  savs 
that, in addition to other aircraft, test 
bench will test 73 valves on the Doug- 




















is DC-8 and 44 valves on the Bocing 
ae 





: 
Bench accommodates valves from 4 






6 in. diameter, provides 26 v.d.c. and 
115 v.a.c., 400 cycles single phase 

Paul-Monroe Co., 6430 E. Gage St., 
Bell Gardens, Calif. 












the first complete plug-in 
restraint system... 


SAF-T-MATIC is a unique new emergency restraint system 

especially suited for commercial and private aircraft instal 

lation. For the first time both comfort and convenience are 
incorporated into a single, complete system that provides 
absolute maximum safety 

The SAF-T-MATIC system consists of Pacific’s “Reel-Safe”’ 

Shoulder Harness Reel with integral shoulder straps and a 

specially designed plug-in lap belt and buckle. Combined, 

i ; these two units allow the user to attach both lap belt and 
High Strength Aircraft Bolts shoulder harness connections in a matter of seconds. Belt 
adjustment is just a simple pull on the strap ends until the 
desired snugness is achieved. 

When being used, the Reel-Safe allows full freedom of move- 
ment — unless an emergency should occur. Only then does the 

automatic Reel-Safe take over to instantly lock and restrain 

the user from any force which tends to throw him from the 

seat — in any direction! 

The SAF-T-MATIC Buckle has a quick release feature which 
instantly disconnects both shoulder straps and lap belt fittings 
by an easy turn of the buckle face in either direction. The 
user is then free to step from the seat, and when not in use 
the shoulder straps retract smoothly and completely. 









High tensile aircraft bolts are de- 
signed to provide longer fatigue life 
or weight saving through the use of 
fewer bolts and shorter thread lengths. 
Manufacturer states that a new method 
of producing screw threads permits bolt 
io withstand 2 million cvcles at stand 
wd fatigue loading. Bolt materials are 
unchanged. 

Initia. development has been on 


















uircraft bolts in the 180,000 to 220,000 
psi. ultimate strength categories. Com- 
pany tests indicate that improved fatigue 
strength performance is obtained even 
in larger (7 in.) sizes. 

Elastic Stop Nut Corp. of America, 
2330 Vauxhall Rd., Union, N. J. 


Electrostatic Printer 


Copytron electrostatic printer is de- 
igned to provide fast black and white 
prints from 35 mm. microfilm. Printer 
is said to have particular application in 





AVIATION WEEK, December 8, 1958 





qQueemeenapanasens as aremanana= Here, at last, is a com- 
1 plete system which 

\ provides plug-in con- 
venience...full motion 
comfort...and maxi- 
mum safety. SAF-T- 


\ 
\ \ 

\ 

MATIC is now in 
\ 


\ 
\ 
\ \ 
\ 








production — write for 
complete information! 


ee 


PACIFIC SCIENTIFIC COMPANY 
P.O. Box 22019, Los Angeles 22, Calif. 
San Francisco / Seattle / Arlington, Texas/San Diego 
REPRESENTATIVES: Eastern U.S.—Aero Eng. Co. 
Canada—Garrett Mfg. Corp. 
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AERO-THERMODYNAMICISTS 
EXPLORE HIGH-SPEED RE-ENTRY 


Advanced weapon system technology has brought to the forefront problem areas 
requiring attention to interaction between aerodynamic and thermodynamic 
phenomena. Typical of these is the problem of high-speed atmospheric re-entry. 
A report to Engineers Expanding research and development activities have coincided with acceleration 
t ey on top priority programs like our Polaris IRBM. At the same time, positions 
and Scientists from for qualified engineers and scientists have opened up that are unequalled in 
Lockheed Missile Systems — responsibility or in opportunities for moving ahead. 
2 Positions in aero-thermodynamics include such areas as: aerodynamic 
) " , ’ 2 : S 7 
where expanding missile characteristics of missiles at high Mach numbers; missile and weapon system 
programs insure more design analysis; boundary layer and heat transfer analyses in hypersonic flow 
: os s ee, fields; and calculation of transient structural and equipment temperatures 
PTOMRESINE Careers resulting from aerodynamic heating and radiation. 
In addition, openings exist at all levels in Gas Dynamics, Structures, Propulsion, 
Test Planning and Analysis, Test Operations, Information Processing, Electronics, 
and Systems Integration. For these and other positions, qualified engineers 
and scientists are invited to write Research and Development Staff, 
Dept. 1712, 962 W. El Camino Rea!, Sunnyvale, California. 





Lockheed MISSILE SYSTEMS DIVISION 


SANTA MARIA. CALIFORNIA 











SUNNYVALE. PALO ALTO. VAN NUYS. SANTA CRUZ 
CAPE CANAVERAL, FLORIDA © ALAMOGORDO. NEW MEXICO 


Maurice Tucker, Aero-Thermodynamics Department Manager, right, 
discusses combined aero-thermodynamic re-entry body tests being 
conducted in Division’s new “hot-shot” wind tunnel. Others are 

Dr. Jerome L. Fox, Assistant Department Manager, Thermodynamics, left, 
and Robert L. Nelson, Assistant Department Manager, Aerodynamics. 
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the aviation industry in printing micro 
filmed engineering drawings. Printer 
nlarges microfilm 14 to 16 times and 
prints the enlargement on _ standard 
size sheets from 84 x 11 to 18 x 24 in. 
it can also produce plates for offset 
printing. Price is $9,750; unit can be 
leased for about $280 per month. 
Charles Bruning Co., Inc., 1800 W. 
Central Rd., Mount Prospect, II. 





Jet Inspection Light 


Light is designed for jet engine and 
missile inspection. Hand light, sealed 
in rubber, resists effects of water, fuel, 
vapors and shocks, the maker savs 

Jetlight provides 65,000 candlepower 
brilliance with GE No. 4515 bulb 
Weight is 2 lb. and light is equipped 
with 65 ft. rubber coated electric cord. 

Burton Manufacturing Co., Colo- 
rado Ave., Santa Monica, Calif. 
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Oxygen Compressor 


Compressor and transfer unit designed 
for the Navv is said to pump oxvgen 
24 times faster and to 25% higher pres 
sures than former equipment. 

l'ransfer machine holds six 2,250 psi 
oxygen supply cylinders and four avi 
ators’ breathing cvlinders. Unit has a 
three-stage, four-cylinder, single acting 
oxygen compressor with a capacity ot 
10 standard cu. ft. per minute at a 
reservoir head pressure of 3,000 psi 
Water cooled and lubricated, machine 
is driven by a 220 v.a.c. motor. Com 
pressor pumps into a 3,000 psi. cvlin 
der which has a capacity of 360 cu. ft 
of oxygen at 14.7 psia. Unit weighs 
approximately’ 1,500 Ib. and meets Mil 
Spec 0-6705A 

Walter Kidde & Co., Inc., 675 Main 
St., Belleville, N. J. 
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Airframe and 
stress engineers 


The Columbus Division of North American 
Aviation has recently created openings on our 
Engineering staff for qualified engineers in these 
fields : 


AIRFRAME DESIGN: Capable of designing 
major complex structural components and 
assemblies for aircraft or missiles. The ability 
to integrate weight, stress, loads, and dynamics 
information into structural layouts is important. 


STRESS ENGINEER: An AE or CE graduate 
with several years in aircraft structures is needed 
to direct the solution of redundant structural 
problems by strain energy methods programmed 
on digital computers. Loads experience or struc- 
tural flight demonstration analysis helpful. 


If your experience fits and you are ready to 
move ahead in the Structural field send a resume 
to: 

H. Keever 

Engineering Personnel Manager 
Box AW795 

North American Aviation, Inc. 
4300 East Fifth Avenue 
Columbus 16, Ohio 


THE COLUMBUS DIVISION OF 


NORTH AMERICAN AVIATION, INC. 2g: 


Home of the T2J Jet Trainer and the A3J Vigilante 
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BEECH 18 TESTBED, fitted with Turbomeca Bastan turboprops, has attained 242-kt. speed during trials in France, which are being 


monitored by Beech engineers. U.S. business plane maker is considering turboprop engines in design studies for future models. 


Beech Advance Sales Exceed $10 Million 


By Erwin J. Bulban 


Wichita, Kans.—Beech Aircraft Corp. 
began its 1959 sales vear with firm 
orders for more than $10 million of 
new model business planes from its dis- 
tributor and dealer organization, its m- 
tial backlog representing approximately 
one-third its total executive aircraft sales 
of $32.1 million last year. Total Fiscal 
1958 sales, including military business, 
were $95.8 million. 

More than 350 U.S. and foreign 
sales representatives attended the com- 
pany’s recent annual distributor-dealer 
meeting here where 1959 models were 
previewed. At the conclusion of the 
meeting, more than $1.5 million of new 
models were flown away from the fac- 
tory. Price increases ranging from ap- 
proximately $15,500 (for Super 15) 
to $1,000 (Bonanza) were evident 
throughout the new line. 

Main points of 1959 models in the 
Beech business flying fleet include: 
® Choice of three-blade Hartzell or two- 
blade Hamilton Standard propellers on 
the new Twin Beech Super 18. Use of 
the Hartzell propellers will permit op- 
erating the Twin Beech at a gross weight 
of 9,700 Ib. compared with 9,300 Ib. 
for the Hamilton Standard equipped 
airplane. Performance of both types is 
similar within a few miles per hour. The 
company expects official Civil Aeronau- 
tics Administration approval of the new 
installation in mid-December. Factory 
installation of the three-blade Hartzell 
equipment follows numerous private in- 
stallations in the course of modification 
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programs carried out on various model 
Twin Beechcrafts at executive aircraft 
service centers. Additional 1959 fea 
tures of the Super 18 are: Cagle brake 
with spring tension units providing au 
tomatic release for improved ground 
handling and taxiing and preventing 
brake drag on takeoff, two new external 
carburetor ram air scoops, utility light 
that can be directed onto wing leading 





edges to check for ice formation at 
night, nickel-cadmium long-life battery 
for starting, dual fuel pump on heater 
for greater reliability. Basic price of 
1959 Super 18 is $122,500, compared 
with $106,975 for last vear’s model 

¢ Fuel injection-type engines are the 
main feature of the G50 Twin-Bonanza 
executive plane (AW Nov. 24, p. 115). 
New Lycoming IGSO-480-A1A6 geared 


od . 
Ch: 


Communist Chinese Test Lightplane 
This four-place twin-float civil lightplane reportedly was built in only 48 days at Feilung 
Machine Building Plant, Shanghai. Powerplant is a five-cylinder radial engine of unspecified 
horsepower, each cylinder head being individually faired for minimum drag. Propeller 
appears to be constant-speed type. Feilung No. 1, as lightplane is designated, is reported 
by Communist sources to take off in 500-650 ft. and is designed to operate from canal 


networks in rural areas of Communist China. 


Plane is derived from Russian Yak-14. 
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and supercharged 340-hp. engines have 
Simmonds Type 570 continuous flow 
fuel injectors climinating carburetors 
and attendant icing problems, also in- 
crease the G50's service ceiling to 28,- 
300 ft. fully loaded and extend nonstop 
range to 1,720 mi. Gross weight is up 
150 Ib. to 7,150 Ib. Model G50 clears 
a 50-ft. obstacle in 1,310 fpm. and 
climbs at 1,320 fpm. New engines and 
other changes bring the G50 basic price 
to $92,500. The company also has a 
lower priced—$80,500—Model D50B 
I'win-Bonanza available. Like the pre- 
vious D50A, it has 295-hp. Lycoming 
high-compression engines. Both 1955 
Twin-Bonanzas also h: ave an additional 
12-cu.-ft. aft baggage space. 

¢ New Model 95 light twin Travel Air, 
of which close to 200 have been sold 
since its introduction last vear, is basi- 
cally similar to the previous model. 
Improvements include five-seat arrange- 
ment, providing a folding seat in the 
baggage compartment. Other changes 
have been made to ease maintenance: 
larger access doors on lower cowls of 
engines provide easier carburetor adjust- 
ments and there is an oil access door 
atop the cowling and lengthened oil 
filler neck providing access without lift- 
ting the cowling. Basic price of the 
1959 Travel Air is $51,500, up approxi- 
mately $2,000 over last vear 

e Model K35 Bonanza single-engine 
four-placer features increased standard 
fuel capacity, with 50-gal. tankage ex- 
tending nonstop range to 910 mn. Pre- 
vious standard tankage was 39 gal. If 
auxiliary tanks are fitted, fuel capacity 
goes up to 70 gal. and cruise range to 
1,245 mi. Other changes include Cagle 
brakes, new panel layout putting all 
communications and navigation equip- 
ment on the left side, a fifth folding seat 
in the baggage compartment, redesigned 
rear seats to provide three inches more 
leg room and contoured plastic foam 
seat cushions saving five pounds of 
weight. Basic price of K35 this year is 
$25,300, an increase of $1,000. 


Sales Awards 


Top sales achievement awards this 
year—providing a seven-day holiday in 
Hawaii for two—went to Wayne Brown 
of Combs Aircraft, Inc., Denver, Colo., 
and R. W. Jeter of Currey Sanders Air- 
craft Co., Inc., Shreveport, La. In the 
individual model sales contest, expense- 
paid four-day vacations in the U.S. for 
two, went to: Silas King, Flightcraft, 
Inc., Portland, Ore. (Bonanza); E. G. 
Box, Cutter-Carr Flying Service, Inc. 
Albuquerque, N. M. (Travel Air); Ira 
Hartzog, Butler Airplane Sales, Inc., 
Chicago, Ill. (Twin-Bonanza); and 
W. M. Cason, Alamo Aviation, Inc., 
San Antonio, Tex. (Super 18). 

Also honored were 19 domestic dis- 
tributors for exceeding $1 million sales 
in airplanes and parts during 1958. 
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REVERE 
GRAVIMETRIC METER 


reads 






directly in 
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No more separate sampling of fuels and special fluids to determine 
specific gravity . . . no more computation to convert gallons into 
pounds. This new Revere Gravimetric Meter automatically totalizes in 
pounds the fuel delivered to plane or missile. 





Because fuel energy is proportional to weight rather than volume, 
the Gravimetric Meter facilitates flight planning by providing accu- 
rate knowledge of the weight of fuel transferred. 


It contains two measuring elements . . . a highly accurate Neptune 
Red Seal volumetric meter, coupled with a sensitive Revere Densi- 
tometer which continuously measures the density of the fuel passing 
through the meter. The Gravimetric Meter automatically compensates 
for changes in density caused by temperature variation or change in 
type of fuel, ranging from 5.4 to 7.4 pounds per gallon. Accurate to 
0.5% of total delivery. Flow range is 250 to 2,200 ppm at density of 
7.4 ppg; 250 to 1,600 ppm at 5.4 ppg. Other flow ranges available. 
Meets applicable sections of Mil Specification F-8615. 


Write today for Bulletin 1060 / 7 
. . . full details of the Revere — 


| Gravimetric Meter for Ground Fueling 


b~ 


REVERE CORPORATION OF AMERICA 
Wallingford, Connecticut 


ALSUBSIDIARY OF NEPTUNE METER COMPANY ¢ 
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EMPLOYMENT _CPPORTUNNTIES 





Designed 





to encourage 


your creative process 


If you are a trained engineer or scientist seeking to apply your own imagination 
and ingenuity to developing advanced detection, control, or communication 
systems, you want conditions designed to encourage your creative process. 


After conducting surveys on many locations, the Bendix Systems Division 
selected 56 acres adjacent to the Engineering campus of the University of 
Michigan as offering the best site for its new home and for creative work. 

The Systems Division, serving as the focal point for systems planning 
within the Bendix Aviation Corporation, is housed in a new two-story struc- 
ture. Equally divided between laboratory and office space, this modern 
building offers full facilities for encouraging your finest work. 

The proximity of the University of Michigan, as well as Bendix personnel 
policies, permit you to attend day classes. The friendly town of Ann Arbor 
offers you the low-pressure life of a small town combined with the cultural 
advantages of a large city. 

For greater opportunity in weapon systems planning, research and 
development, along with more comfortable living, you are invited to write the 
Bendix Systems Division, Dept. A-128, Ann Arbor, Michigan. 








Bendix Systems Division 
ANN ARBOR, MICHIGAN 





PAV EPA EINES OFF RE, MELT Sy, FL 


WHO'S WHERE 


~ 





(Continued from page 23) 

~~ 
Changes 

Eugene Bollay, director-research, me 
teorology instrumentation, BJ Electroni 
Borg-Warner Corp., Santa Ana, Calif. Alsi 
Biair Painter, applications engineering mat 
ager 

Harold B. Rose, chief engineer, Ca 
Tronics Corp.. Los Angeles, Calif 

Edward Victor Lewis, engineering mai 
ger, Beattie-Coleman, Inc., Anaheim, Calif 

Thomas L. Brennan, administrative assist 
ant to the vice president of engineering 
program development, Waste King Techn 
cal Products Division, Los Angeles, Calif 

Jess W. Burns, director of technical ser 
ices, Statham Instruments, Inc., Los At 
geles, Calif 

Meyer Leifer, manager, Special Tube O; 
ctations, Sylvania Electric Products, In 
Mountain View, Calif. Also: Dr. Rudolf 
G. E. Hutter, chief engineer, Special Tubx 
Operations, and manager of the Microwav: 
Components Laboratories 

James LeGette, manager, Sprague Elk 
tric Co.'s Interference Control Laborat 
Los Angeles, Calif 

David Downey, assistant manager-domes 
tic commercial sales, Convair Division of 
General Dynamics Corp., San Diego, Calif 

Fred M. Cameron, Jr. chief engineer 
Power Sources, Inc., Burlington, Mass 

Kenneth B. Bingham, reliability manag« 
Long Beach Division, Douglas Aircraft € 
Santa Monica, Calif 

William W. Bumpus, manager, Conso! 
dated Electrodynamics Corp.'s newly-estal 
lished government liaison office, Washing 
ton, D.C 

Frank E. Greene, manager of marketing 
Airborne Systems Dept., Defense Electron: 
Products, Radio Corporation of America 
Camden, N. J 

Kenneth J. McDonald, manager-comn« 
cial aircraft sales, Canadair Ltd., Montrea 
Canada 

Brvon L. Sadler, sales manager, Ros 
mount Engineering Co., Minneapolis, Minn 

Col. Robert E. Jarmon (USAF, ret 
assistant to the president, Allied Resear 
Associates, Inc., Boston, Mass 

Charles J. Adolph, Jr., assistant sales mai 
ager, Kollsman Instrument Corp., Elmhurst 
N.Y. Also: Cmdr. John C. Hebron 9 
ret.), manager-commercial sales; Col. G Pas 
Robbins USAFR), manager-engineerin;s 
services division 

Dr. Arthur L. Aden, director of the newh 
formed Solid State Electronics Dept., Mil 
tary Electronics Division, Motorola, In 
Phoenix, Ariz 

James T. Thorp, Jr., chief engineer, Lan 
bert Engineering Co., St. Louis, Mo. Als 
Jack P. Olevitch, chief structures engineer 
C. Howard Bischoff, engineering adminis 
trator; Claude A. Robb, director-environ 
mental testing facilities 

E. C. Burns, manager of the newly-c1 
ated Manufacturing Control Division, Beec! 
\ircraft Corp., Wichita, Kan 

Ellis H. Born, director-sales engineering 
Denison Engineering Division, American 
Brake Shoe Co., Columbus, Ohio 

Robert H. Hemmig, Chief, Photography 
and Optical Recording, Federal Aviation 
Agency s National Aviation Facilities Experi 
mental Center, Atlantic City, N. J 


AVIATION WEEK, December 8, 1958 








EMPLOYMENT OPPORTUNITIES 





vigorous 
engineering 
climate 


for the growth of engineering ideas 


CONVAIR-SAN DIEGO 


The vigorous engineering climate at Convair-San Diego is the result of large, important and long-range programs 








Tremendous expansion in commercial programs such as current and advanced Jet Liners including the great Convair 
880 and 600 ( America’s fastest jet airliners) with the attendant, very-long-range and intriguing engineering programs. 


Present and up-coming military programs here include the F-106 (the nation’s fastest and highest-flying jet inter- 
ceptor) and future advanced versions; Long, continuing programs in the areas of VTOL and STOL; Anti-ICBM 
Missiles; long-term studies in anti-sub missiles and detection systems; anti-satellite studies; studies of manned 
satellite vehicles including re-entry vehicles, trajectory materials, human factors, etc.; large study of application of 
nuclear propulsion to weapons systems. 


; 


Joint Convair projects with other General Dynamics Divisions widen the scope of activity and responsibility 
many engineers here. 


A happy, healthy way of life is enjoyed by families in beautiful, dynamic San Diego, 125 miles south of Los Angele 
... year-round outdoor living in what is judged by most as America’s finest climate. 
ELECTRONICS PHYSICS & CHEMISTRY 
ADVANCED ELECTRONICS SYSTEMS— ° pte a Chemist for work on problems of re ‘ SGistion 
Design specialists, Segior Research and Senior Electror Engineers are . 
T > , + P = . snet n¢ tine rT 
needed with background in one of the following . theoret cal Physicist with experience ele agne era w 
plasmas 
Weapon systems analysis, preliminary design, electrogics nfermeasures 
Stochastic signa! theory, advanced MT! techniques and analysis, syn © Experienced microwave experimental Physicist t erform research of 
the interaction of microwaves with plasmas 
thetic aperture systems, missile guidance analysis 
@ Theoretical! Physicist specializing ator ecula sect 
INFRARED— Physicists Senior Engineers and Researct Engineers are ° 
needed with experience in: Component research and development, syster © Experimental Phy to work wilt eculer be at pa 
ticularly for studies of particie-particle interact 
analysis and system design and development apable engineers wit? 
minimum infrared experience are also needed for training © Theoretical Physicist with experience rica ne 3 
auantum mechar 
MICROWAVE AND ANTENNA DEVELOPMENT Engineers with three to ten © Ceeeneet Renin 
years experience - 
es Phy t with experience aerodyna kine theory 
ASW AND SONAR SYSTEMS ENGINEERS —with three to ten years experience © Sr. Physicist with streng moth. beckereund and interest in the inte 
action of radiation with matter. electron cross-sectior and radiat 
PRELIMINARY DESIGN Feneper 
rs . @ Experienced theoretica Phys st with @ background in fields relating 
Experience desirable in design fields of missiles, space vehicles, supersoni to nuclear weapons 





military aircraft, nuclear propulsion, of commercial aircraft developmen 


FLIGHT TEST & SENIOR FLIGHT TEST 


STRUCTURAL & COMPONENTS DESIGN B. S. in Aero, Mechanical or E. E. plus 3 to 5 years’ actual experience 
aircraft flight test analysis Specia! emphasis fire tr syste 
For work on commercial & military contratts wing, tail, & fuselage evaluation and a/c performance evaluation 


tructural design aircraft & missile electrical & electronics systems 


anding gear & mechanisms components contro propulsion systems & SENIOR ENGINEERS 


furnishings N AERODYNAMICS, THERMODYNAMICS, DYNAMICS 


Write to M. C. Curtis, Engineering Personnel Supervisor, Dept. AW-12. 


CONVAIR-SAN DIEGO 


3302 Pacific Highway, San Diego, California 
CONVAIR IS A DIVISION OF GENERAL DYNAMICS CORPORATION 
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Assignments now open include... 


SYSTEMS ENGINEER to develop complex devices 
in fields of servo-mechanisms, radar, or com- 
puters, and integrate these elements in weapons 
systems. Must have 3 to 5 years’ experience in 
such activity and two years’ experience in over-all 
systems analysis. Assignment involves design 
and analysis of closed-loop systems, consisting 
of inertial and radar equipment, display mate- 
rials, and digital! or analog computers. 
Qualifications: B.S. or Advanced Degree in E.E. 
or A.E 


INERTIAL GUIDANCE ENGINEER to assume 
broad project leadership in the planning and con- 
trol of development projects. Must have 3 to 5 
years’ experience in servo-mechanisms or de- 
velopment of complex devices for military appli- 
cations, including 2 years as technical leader of 
inertial guidance system development. Must have 
experience in astro-compass, with ability to 


analyze relationship of inertial equipment with 
bombing and navigation computer 
Qualifications: B.S. or M.S. in E.E. or Physics. 
RADAR ENGINEER to analyze ultimate limits of 
present techniques and develop new concepts of 
providing topographical sensors for advanced air- 
borne and space systems; to design airborne 
radar pulse, microwave and deflection circuitry; 
to_analyze doppler radar systems in order to de- 
termine theoretical accuracy and performance 
limitations. 

Qualifications: B.S. or Advanced Degree in E.E 
and 3 to 5 years’ experience in radar system de- 
velopment, including display equipment and cir- 
cuits, control consoles, and doppler or search 
radar design. 

CONTROL SYSTEM ANALYST to perform physical 
and mathematical analyses needed to solve com- 
plex inertial control problems with real-time digi- 


tal computers. Applications in area of bombing- 
navigation systems, missile systems, special-pypr 
pose computer systems such as DDA 
Qualifications: M.S. or Ph.D. in Physics or related 
fields with strong math minor and up to 2 years’ 
experience 


COMPUTER ENGINEER to undertake logical de- 
sign of airborne digital computer equipment, 
transistorizing computer circuitry for size and 
weight reduction. Assignment entails: Mechaniza 
tion of computer circuitry and packaging; inter 
preting problems for solution with the IBM 704. 
Qualifications: B.S. or Advanced Degree in 
Engineering or Physics and 3 to 5 years’ experi 
ence in design of digital or analog computer 
equipment. Experience desirable in transistor 
technology, computer logic, programming, instru 
mentation, computer system evaluation, or servo- 
mechanism design. 








EMPLOYMENT OPPORTUNITIES 
Are you making full use of your creative abilities . . . do you want \ S| ANUFACTURER’S AGENTS 


to undertake challenging, important career assignments .. . are : 
you looking for career opportunities . . . then you should consider WANTED eo 
a position with IBM. In Owego, IBM's vast wealth of computer _.. x. 


er re 
technology is applied to completely integrated B-70 bombing- - . by Michigon producer of air 


and vacuum-melted, high-temper- _— 


navigation systems; you'll work alongside such men as Engineer ature and specialty alloys — - 
David R. Baldauf, who says: ‘‘With IBM | have the opportunity to primarily for aircraft and missile 
work on completely integrated B-70 bombing-radar-navigation applications. Sheet, wire and > 


‘ ith 
systems. This means that my assignments have tremendous bar stock forms. Reply wi 
information on experi- 


scope and versatility. For instance, I'm now evaluating several ence, present products, 
contractor proposals for a monopulse radar system, and at the crea and type of 
same time I'm performing a study on attaching a unique radar | company served. 
indicator to the presently produced bombing system. I've had he J 
rapid advancement at IBM, and there are still plenty of oppor- 








ok 











tunities for me to grow.” FLIGHT ENGINEER 
Major mining concern in northern Quebec 
IBM is a recognized leader in the electronic systems field. Its requires services of licensed mechanic to 
act as flight engineer cabin attendant on 
products are used for military as well as commercial work. Yoy corporate aircraft. Forward complete 
resume and photograph. 
will find opportunities for professional advancement at IBM, P-9421, A\ Wee 
{ ss > > F x 4 ‘ v ¥ 
where the ‘‘small-team’’ approach assures quick recognition of aan. iw © aut ‘ 








individual merit. Company benefits set standards for industry 
today, and salaries are commensurate with your abilities and 





1DDRESS BON NO. REPLIPS TO: PB y 
Classified Ad D t 

experience. : te office we 

VEW YORK «0 OX 4 


Ideally situated in rolling New York State countryside, Owego, CHICAGO 11 oN. Mw n Ave, 
in the Binghamton Triple City area, provides an excellent environ- ae See . ey 
ment for gracious, relaxed family life. Owego’s proximity to both POSITIONS VACANT 

New York City and the Finger Lakes region offers a pleasant 
variety of recreational opportunities. 





Transcontinental airline captain needed two 
da a week as aircraft instrument liason 

onsulitant to contact west coast airframe 
manufacturers and mfr's ep Project 


CAREER OPPORTUNITIES IN THESE AREAS... ae gE OL 


ment Corp., 4 Water St White Plair N. ¥ 
e Airborne digital & analog computers Wanted: 2 experienced helicopter pilots 


© SEES GED EN Cae ogy Ay ye *- ff 
¢ Inertial guidance & missile systems Agricultural flying an asset. Permanent pos 
¢ Information & network theory ae ee oe 

¢ Magnetic engineering | Airline Director of Industrial Relations. Ex- 
e Maintainability engineering pow one ° So pam nel wor & and labor " ls 
¢ Optics Peaside “3. —— ‘ir t ‘ .— ‘P.O ‘Bos 
¢ Radar electronics & systems | 391, Las Vegas, Nevada 

¢ Servo-mechanism design & analysis | Foreman-Supervisor, Carburetor and Engine 
« Theoretical design & analysis Se LE Stee am enntentains 

e Transistor circuits - ie re ee P 


Qualifications: B.S., M.S., or Ph.D. in Electrical or Mechanical 
Engineering, Physics, Mathematics—and proven ability to assume Helicopter, 
a high degree of technical responsibility in your sphere of interest. pecteganes — be 


MISCELLANEOUS 


Biue Prints and Technical Con- 
ng Pionee He : pte Cc i aw 
Flo a 

There are other openings in related fields. 





FOR DETAILS, write, outlining your background and interest, to: CONVAIR 340 
Mr. P. E. Strohm, Dept. 524Z 
International Business Machines Corporation 


— CONVAIR 240 
P.&W.—CB-16 zero time engines 


Just released by Airline 


Available Immediately 


William Miller 
AERO INTERNATIONAL 
39-33 223 St., Bayside 61, N. Y 
Tel: BA 5-7100 


ee 








IN ALL INTERESTS OF AVIATION | 


lf You’‘re important, you either read 


AVIATION WEEK 


or you advertise in it, or both 








MILITARY PRODUCTS 
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EMPLOYMENT OPPORTUNITIES 


MISSILES 
ARE BIG 
IN THE 
ite) @ = 
WEST, 
pgele}: 


».. and there’s big opportunity 
at BENDIX=—prime contractor 
for the TALOS MISSILE 


If you have the qualifications, you 
can build yourself an enviable en- 
gineering career with Bendix—and 
enjoy living in one of America’s fine 
residential and recreational areas. 

Bendix Missiles has opportunities 
now for engineers of exceptional 
ability. You'll be in the technical 
forefront of your profession at 
Bendix, working with men who have 
sparked some of the most important 
technological achievements of our 


time. You'll have the use of facilities 
and equipment that are unmatched. 
You'll enjoy a 
season climate, have excellent edu- 
cational facilities available to you 
and your family, and have 
access to Chicago. Most of all, you’ll 
find satisfaction in doing important 
work alongside men who are profes- 
sional engineers. Mail the coupon 
today for a copy of “‘Opportunities 
Abound at Bendix Missiles’’. 


pleasant four- 


Casy 


~------ 


-— 


Missiles.” 


NAME __ 


Bendix Products Division— Missiles 

406S So. Beiger St., Mishawaka. Ind 

Gentiemen: | would like more intormation concerming opportunities in guided 
missiles. Please send me the booklet “Opportunities Abound at Bendix 





ADDRESS__ 


CciTY 





L. wen en enasarereseruserssenamares 
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To 
EMPLOYERS 


who advertise 
for MEN: 


When there are many applicants 
for a single position it frequently 
happens that the only letters ac- 
knowledged are those of the most 
promising candidates. Others may 
not receive any indication that their 
letters have even been received by 


@ prospective employer much less 


given consideration. 


often become discouraged, will not 
respond to future advertisements, 


and sometimes question their bona 


fide character. 


Every advertisement printed 


the Employment Opportunities Sec- 


tion is duly authorized . 


it will help to keep our readers 
interested in this advertising if you 
will acknowledge every applicaticn 
received, even if you merely return 


the letters of unsuccessful applicants 


with, “Position filled 


written or stamped on them. 


We suggest this in a spirit of co- 
operation between employers and 


the men replying to Employment 


advertisements. 


Classified Advertising Division 


McGraw-Hill 
Publishing Co., Inc. 


These men 


thank you” 


m 
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casio SEARCHLIGHT SECTION wvensinc 


BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE 


DISPLAYED RATE: UNDISPLAYED RATE: 

The advertising rate is $31.00 per inch for all advertising appearing on 
other than on contract basis. Contract rates on request. 

AN ADVERTISING INCH is meosured % inch vertically on one column, 

columns—30 inches—to a page PROPOSALS, $2.70 a line an insertion. 


EQUIPMENT WANTED or FOR SALE ADVERTISEMENTS acceptable only 
in Displayed Style BOX NUMBERS count as one line additional in undisplayed ads. 


$2.70 a line, minimum 3 lines. To figure advance payment count 5 
average words as a line. 


Send NEW Ads or Inquiries to Classified Adv. Div. of Aviation Week, P. O. Box 12, N. Y. 36, N. Y. 











D.Cc.4.B. immediate Delivery 


We stock, overhaul, and install 


FOR LEASE OR SALE PRATT & WHITNEY WRIGHT 
|| Convertible Passenger & Cargo R1830 R1820 


Finest—In the Country-— —75, —92, -94 —202, —5, —72 
LICENSED—READY TO GO R985 R1 4 R2 oo 
70 Passenger. Teco Seats, 2 Rest Rooms 4 ‘ 3 © cs 0 
Galley. Cargo Door, Cargo Floor, 2876 a — 
Gallon Fuel, Complete Radio, B2000-9M2 81830 - SUPER - 92 


nvestment ! ap SURPLUS SALES ENGINE WORKS 


Midwest's Largest Dealer 
1800-14 Charlotte Kansas City, Missouri Lambert Field Inc St. Lowis, Mo 

















Productive advertising C 46F 
is an INVESTMENT poe 


FOR SALE 
rather than an EX- we will not be undersold 


leeword Aeronautical Sales, inc 


PENDITI IRE. P. 0. Box 233, Miami 48, Florida TUxedo 7-5527 





: : Make Offer 
“Searchlight” advertis- SALE or LONG TERM LEASE 


E.F. T-Category C-46 
Airline Interiors and Radios 


ers almost invariably cere Tin en I as oats 
REGINA 


report prompt and satis- Box 675 Miami Springs, Fla TU 7-881: 
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Use DATARITE 


to monitor high-frequency, 
dynamic data visually 


To record, see, and analyze high-frequency data— 
instantly and simultaneously—CEC’s 5-119 Record- 
ing Oscillograph and DATARITE Magazine provide 
the most efficient direct route to immediate access 
to test results. 

In the test set up above, a DATARITE oscillo- 
graph and magnetic-tape recorder/reproducer are 
being operated in a time-parallel circuit. Input data 
fed to the tape unit are simultaneously recorded and 
processed by the DATARITE Magazine. Therefore, 
test results may be monitored continuously. Nota- 
tions pertinent to the test, or references to later data- 
processing operations of the tape may be made directly 
on the DATARITE record as it emerges. 

Sensitive galvanometers used in the oscillograph 
combined with DATARITE’s high writing speed per- 
mit visual, instant monitoring of high-frequency data 
not possible with conventional pen-type recorders. 


These engineers are checking data as it is being acquired 
from a dynamic test. The results are being recorded on 
an oscillograph equipped with CEC’s rapid-eccess 
DATARITE Magazine... DATARITE produces a 
flash-processed, dried, fully visible and permanent 
osciliogram in tess than a second! 


..aS it happens! 


The 5-119/DATARITE combination provides a 50- 
channel capacity, greatly reducing the cost and bulk 
of equipment for application where immediate read- 
out is required. 

For detailed technical information on the DATARITE 
Magazine and the 5-119 Recording Oscillograph, 
contact your nearest CEC sales and service office, or 
write for Bulletins CEC 1598-X25 and 1536-X30. 
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300 North Sierra Madre Villa, Pasadena, California 


OFFICES IN PRINCIPAL CITIES THROUGHOUT THE WORLD 
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work in the fields of the future at NAA 


ELECTRONICS 
ENGINEERS 


Work on America’s most 


advanced weapon sy stems 


At North American Aviation, 
work on such top-level proj 
70 and F-108 


eapon systems, and the X-15 


ects as the B- 


manned space ship, has ere 
ated unique careers with a 
tremendous eng 
tential. Widen your horizons 
in these fields: Flight Control 
Analysis, Reliability Analysis, 
Flight Simulation, and Sys- 


tems Analysis. 
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LETTERS 





‘Obvious’ Slip 


\t the National Symposium on Extended 
Range and Space Communications, I pre- 
sented a paper On “Optimum Frequencies 
for Space Vehicle Communication.” 

I received letters and long distance calls 
trom interested readers of your publication 
referring to p. 88 of the Oct. 20 issue (re 
porting on the symposium) about an obvious 
misquotation (Discussing radar echoes 
from the aurorae, the article reported, 
Echoes were also detected at 800 mc., with 
Doppler shifts as great as several hundred 
vegacvcles”). Substitute the word 
for “megacycles” and the statement is cor- 
rect Sot PERLMAN 

Long Branch, N. J 

Aviation Weex’s Avionics Editor, ap- 
parently blinded by the Northern Lights, 
agrees that a Doppler shift of several hun- 
dred megacycles at an operating frequency 
f 800 mc. is an “obvious” slip—Ed.) 


Cold Logie 


During the many years that I have been 
connected with, or interested in, the aviation 
industry, Aviation Week has become very 
important to me, being both the best in 
formed and presented periodical in the 
held, and showing a sane and valuable moral 
fiare and consistency 

It is for this reason that I 
to draw vour attention to an interesting 
anomaly in U. S. law which affects the 
industry. The easiest way to do it is in the 
form of personal history 

I am an electronics engineer—not a U. S 
citizen—with a major interest in aeronautical 
ommunications. Two years when I 
immigrated to the U. S., I found it impossi- 
ble to find a position in the aircraft industry 
mind assumed that this was due to clearance 
problems 

Since then, due to the nature of my work, 
the U. S. Air Force has cleared me for 
lassified material up to and 
ncluding “secret.” 

Recently I have felt a desire to change 
both the locale and scope of my work, and 
have again tried the aeronautical field, only 
to meet the same resistance as two vears ago 
An interesting aspect was the vagueness 
with which “security” reasons were advanced 
in each and every case. I gathered a clear 
impression that all personnel people in the 
held had been warned of aliens, but were 
not aware of the reasons 

Prompted by some vague hints from an 
unusually knowledgeable friend, I finally de 
cided to have a closer look at some of the 
older laws in the field. This evening I, at 
long last, found the answer to the mystery 

Thirty-two years ago, the 69th Congress, 
First Session, enacted a law governing vari- 
ous activities of the U. S. Army Air Corps, 
including procedures for awarding design 
and construction contracts for aircraft in 
order to stimulate the progress of military 
aviation. Section 10(J) of this act provides 
that aliens employed by contractors for 
furnishing aircraft, aircraft parts and aero 
nautical accessories must be prevented from 
access to plans or specifications, or partici- 


“cycles” 


should like 


ago, 


access fo 


122 


Aviation Week welcomes the opinions 
of its readers on the issues raised in. the 
magazine's editorial columns. Address 
letters to the Editor, Aviation Week, 
330 W. 42nd St., New York 36, N. Y. 
Try to keep letters under 500 words and 
give a genuine identification. We will 
not print anonymous letters, but names 
of writers will be withheld on request. 


pation in contract trials unless written con 


sent has been obtained in advance from 
the Secretary of the Department concerned 

The penalties, by-the-way, are $20,000 
or five years, or both—quite stiff for 1926! 

The references for the ahove are 

U. S. Statutes-At-Large. Vol. 44, p. 787 

U. S. Code (1952), Table 10, Para. 31¢ 
J), which specifically mentions that it is 
assumed that the Secretary of the Air 
Force is included in the description as 
“heir” to the Army Air Corps 

Cold logic says that the act shoukd have 
been suspended by the Security Clearance 
System which has come into existence since 
the days when it was enacted. The ridicu 
lous fact is that it has not 

I have on file formal refusals, on citizenry 
grounds, from seven aircraft firms and one 
Air Research and Development Command 
Center ENGINEER 

Boston, Mass 


7. on >. 
First Things First 
Perhaps I was unfortunate to have my 
luggage mislaid twice in 10 days, and by 
two different airlines, but the resultant irri 
tation and annoyance, not to mention ex 
pense, would seem to deserve mention at 
a time when on all sides one sees millions 
being spent on jet travel and elaborate air 
port facilities 
On the first occasion American Airlines 
left my bags at Idlewild while I was bliss 
fully on my way to Los Angeles; we were 
reunited 12 hr. after my arrival at Los An 
geles. On the second occasion Trans-Canada 
\ir Lines left my bags at Toronto on a flight 
via there, from Vancouver to Montreal 
The bags followed five hours later 
In these few words are wrapped up a 
great deal of frustration; innumerable tele 
phone calls and the use of taxis—in one in 
stance to go out and pick up the bags to 
speed the process and in the second because 
the limousine service had left. Perhaps the 
airlines would like to know that to the 
bill I have to add a shave by a barber as my 
razor was in the mislaid baggage, and after 
an overnight flight one does not look at 
one’s best—also wasted hours due to lack of 
business papers 
Might I and, I understand, other paying 
passengers add a plea for better baggage 
handling to eliminate this trouble after the 
bags go through that little door behind the 
ticket counter? We do not want to spend 
the flight worrying about the location of 
the bags from which we may be parted with 
ever-increasing speed by the new jets 
First things first, please 
Percy E. Cnorvey 
73 Pampisford Road 
Purley, Surrey 
England 


CAA Comment 


I wish to refer and call your attention t 
your editorial in Aviation Week, Oct. 13 
p. 21 

Your editorial certainly was “thought pro 
voking,” especially to many Civil Aeronau 
tics Administration officials and emplove 
and certainly pinpoints the “what’’ of prob 
lems which may exist in any organization 
however, the editorial comments b 
conspicuous without the “why.” It follows 
that the “how” and “when” are equally im 
portant m injecting vigorous management 
and leadership into the new Federal Avia 
tion Agency. Manv of us who have been 
in the Civil Aeronautics Administration and 
its predecessor agencies for many years agrec 
that the “what” does exist Also, we art 
cognizant, generally speaking, of “why.” It 
is due to many failing to progress with the 
idvance of aviation who could be referrex 
to as the “manana people.” Likewise, much 
of the deleterious effects by people within 
the organization upon the rate of progress 
is due to cliques of newer, as well as older 
officials and employes who do not have the 
qualities of vigorous leadership for the pro 
gram requirements and imagination. Thos¢ 
who have these qualifications have many 
times presented worthwhile suggestions and 
recommendations for consideration, only te 
have these ideas ignored or placed on ice 
without action. You must agree that after 
months and vears of “throttling” of thes« 
ideas, that it can become most frustrating 

I am sure that if many of the old guard 
in high official positions, both regional and 
departmental at Washington, are chosen 
as the panel members for selecting likel 
candidates in the new Federal Aviation 
Agency, it can result only in some of th 
old guard remaining in positions which will 
retard the rapid progress so urgently rm 
quired of us all in this agency Therefor 
in my opinion, it is mandatory that thi 
selection panel for the purpose of securing 
leaders should make an “on-the 
spot” survey in all the regions and the Wash 
ington office, interrogating those at th 
lower “doing” level on up through the man 
agement and direction levels, so that a tn 
picture may be obtained. The panel should 
be composed of representative members 
both inside and outside of the Civil Acro 
nautics Administration. If a panel is not 
established as such, I feel we will be right 
back started with little, if an 
improvement in leadership and management 
I have been in a management 
engineering executive man\ 
vears and these situations, cited above, ar 
my personal opinion 

You mav gather, in reading this letter 
that I have an axe to grind. Not so, I am 
interested in continuing to work for an or 
ganization that will have the opportunity 
of placing the caliber of men in the posi 
tions where thev should be that will reflect 
credit to the United States aviation position 
throughowt the world, instead of having 
“little” men rattling around in big 
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position for 
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jobs. 
ENGINEERING Execurtiv) 


Los Angeles, Calif 
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The HY-‘/, fuel booster and transfer pumps that Hydro- : s 
Aire has produced in the last three years for aircraft and i ()R():A} i} 


missiles will deliver 734,576 gallonsina single minute... aalillie Gusitls Cictame '« Past 


System Controls - Pneumatic 
...and they are doing it right now on Chance-Vought's Regulus | & II; Fairchild’s Bull Goose: ee 
McDonnell’s Green Quail; McDonnell's F-101; Chance-Vought’s F8U-1, -2, and -3; Boeing's 
B-52; North American's F-100D; Lockheed’s F-104A; Douglas’ F5D; Convair's B-58; and Avro's 
CF-105. Whether your requirement calls for electric motor driven, hydraulic motor driven or Producing Controls for Every 


turbine driven pumps; whether they must pump jet fuel, alcohol, LOX or water; the world's 
Basic Airborne System 











fastest-growing manufacturer of airborne fuel hooster and transfer pumps is at your service 
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HIGH GAIN, HIGH POWER, HIGH EFFICIENCY 








